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You can be as critical as you want 
in checking Byers Staybolt Iron 
against your requirements, for we 
believe it to be the finest material 
of its kind. 

Byers Staybolt Iron is unusually 
true to size, round and straightness. 
There is no trouble getting full, 
sharp threads . . . which give the 
full strength needed in today's 
punishing service. 

Byers Staybolt Iron is uniform in 
properties and structure. Our con- 
trolled manufacturing methods per- 
mit accurate duplication of quality. 
All material is twice piled, and all 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 

Staybolt Iron is duplicated in Byers Forging 
Billets—also at a material saving. They are 
produced in round, square or rectangular 
sections, under ASTM-A-73 and AAR-M-307 
Specifications. 


SCRAP needed! Iron ore shortage may cut steel production unless MORE scrap fills the gap. Current collection! 
aren't enough. It is everybody's business. Please help. f 
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slabs are the full length of the pipe. 
This method of manufacturing gives 
more uniform slag distribution than 
is obtainable by other means, be- 
cause of the tremendous rolling 
reductions—which directly affect 
slag distribution. 

Byers Staybolt Iron has the stay- 


ing qualities necessary to meet- 


today's conditions. Its depend- 
ability and durability have been 
proven in millions of locomotive 
miles. 

And finally—although Byers 
Staybolt Iron is the finest wrought 
iron you can buy at any price—it 


BYERS | 


GENUINE WROUGHT IRON 
e TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS 
CARBON STEEL TUBULAR PRODUCTS 


comes to you at lowest PRES | 
prices. These economies come f. 
modern, high-efficiency qualitj 
production, and are passed a 
to you. 

Byers Staybolt Iron is availabil 
through your fabricator or for 
use of your own shops. 

A. M. Byers Company. D 
lished 1864. Offices in Pittsburgi 
Boston, New York, Philadelphid 
Washington, Chicago, St. Loui 
Houston, Seattle, San Francisci 
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Railroad Papers at the 
A.S.M.E. Annual Meeting 


Two sessions of importance to the railroads were held 
during the annual meeting of the American Society of 
Mechanical Engineers at New York, November 29 to 
December 3, 1943. The first of these sessions was 
sponsored jointly by the Railroad and the Oil and Gas 
Power Divisions of the A.S.M.E. and the Land Trans- 
portation Committee of the American Society of Elec- 
trical Engineers. The other session, which really com- 
prised separate morning and afternoon sessions with 
a railroad luncheon between, was sponsored by the Rail- 
road Division alone. This session was attended by 
about 400 and luncheon was served to about 700 rail- 
road and railroad supply men. 

Dr. Roy V. Wright, past president of the A.S.M.E., 
presided at the joint session, which was held on the 
afternoon of December 1. This brought to the pro- 
gram no less than seven locomotive experts to discuss 
Brigadier General C. D. Young’s paper on “Factors 
Involved in the Selection of Railroad Motive Power.” 


At the morning and afternoon sessions on December 


2, presided over by Chairman J. R. Jackson, the pos- 
sibilities of new materials which will be available for 
ue in railway equipment after the war were pointed 
^ut in an address by C. B. Bryant. Edward G. Budd 


sid that the railroads face a great future, but will have 


to provide better-designed and more comfortable coaches 
and cheaper and faster service. 
increased travel by air after the war, but said it will be 
small compared with that on rails and highways. 

W. I. Cantley discussed postwar research possibil- 
ites. He predicted much wider use of lightweight 
eight and passenger cars; proposed a long-range 


Fait 
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He predicted greatly ` 


program calling for the construction of 125,000 new 
freight cars each year for 10 years after the war; sug- 
gested the retirement of an equal number of old cars; 
and outlined the possibility of further improvements in 
motive power of all types. Dr. Wright addressed the 
division on the education of railway mechanical engi- 
neers for the postwar period. The Committee on 
Survey of the Railroad Division presented no formal 
report this year. In reporting progress, Lawford H. 
Fry, the chairman of the Standing Technical Com- 
mittee on Locomotives, presented by title a paper pre- 
pared for his committee by B. S. Cain on Diesel-Elec- 
tric Locomotive Ratings. This will be the basis of an 
article in an early issue. Mr. Fry said that progress 
might be expected in 1944 on the proposed handbook 
of formulae on locomotive design, the development of 
which is in the hands of his committee. 

Speaking for the Standing Technical Committee on 
cars, Chairman K. F. Nystrom said that the intention 
was to develop and publish a loose-leaf handbook con- 
taining formulae and technical data on the design of 
railway cars, but that this project will have to be 
deferred until after the war. Mr. Nystrom stated that 
a paper on stress analysis of various important pas- 
senger-car parts has been started but that the author 
was unable to finish it and hopes to make substantial 
progress in time for a report at next year's meeting. 

The papers of the two programs, with summaries of 
the discussions, appear on the pages immediately fol- 
lowing. Elsewhere in this issue will also be found an 
announcement of the new officers of the Railroad 
Division. 


A. S. M. K.-A. I. E. E. Diseuss 


Selection of Motive PO wer 


Tux factors that should be considered in the selection 
of railway motive power must be weighed carefully to 
arrive at a sound conclusion. Some of these factors are 
of interest to the president and to the board of directors, 
whereas others primarily concern engineering and 
operating officers in the management group. 

The more miportant factors which should be given 
consideration are: 

1—The density of traffic per mile of road and the 
territory in which the locomotives are to be operated 
initially, 

2—As a corollary, it is important to consider, also, 
the density of traffic over the heavy rails in the opera- 
tion of full-tonnage trains. 

3—The capital cost of alternative types of power, 
including the cost of lot sizes of steam locomotives and 
the availability of funds at the time of purchase. 

4—Crew wages and rules affecting cost of runs for 
locomotives of various types and various tractive force 
capacities. . 

5—The time required for initial delivery and comple- 
tion of the lot order. 

6—The cost of maintaining and servicing various 
types of motive power appropriate to each other and 
to the operation to which they are to be assigned. 

7—The probable maximum availability of the various 
types of locomotives (steam, electric, Diesel-electric) in 
service, measured in hours per day, week or month. 

8—As a corollary of the above, a determination of 
the time required for servicing different types of power, 
and of the possible need of additional facilities to service 
a new type of motive power. 

9— The cost of fuel (coal vs. petroleum) or elec- 
tricity at the time of purchase, and the outlook for the 
cost of the future supply. 

10—The thermal efficiency of the fuel, where thermal 
efficiency is involved in the type selected. 

11—Desired novelty in design or type to attract pub- 
lic attention to the new motive power installed, to pub- 
licize the innovation. 

12—Relative obsolescence rate of the various types 
of power considered and possible disposition by relega- 
tion to less important service or sale. 

These are the major factors which should be weighed. 
I will confine my remarks to two factors: namely, the 
density of traffic—primarily of road and territory in 
which the locomotives are to be operated—and the ini- 
tial capital cost. I do this because a number of the 
other factors enumerated could be discussed more ap- 
propriately before other engineering group meetings 
rather than before one covering such a wide and diver- 
sified field as do the joint Societies present here today. 

[At this point the speaker referred to a chart which 
had been prepared by the Office of Defense Transporta- 
tion showing the traffic density of roads in northeastern 
United States for the year 1929 to illustrate the necessity 


* Abstract of an address made before a session of the annual meeting of 
the American Society. of Mechanical Engineers sponsored by the Railroad 
and Oil-Gas Power Division of that society and the Committee on 


Transportation of the American Institute of Electrical Engineers, held at ` 


the Hotel Pennsylvania, New York, December 1, 1943 
t Deputy director, Office of Defense Transportation. 
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By Brig.-Gen. C. D. Young 
(U. S. A. Retired)? 


A consideration of a variety 
of factors and the proper 
weighing of each is important 
in arriving at a decision as 
to the type of power to use 


of considering this factor in the long-range planning 
for motive power selection. He also pointed out that 
surplus capacity of hydro-electric power generating sta- 
tions, in the post-war period, may make available elec- 
trical energy at low cost, particularly in the West, which 
may influence electrification.—Eprron] | 
It is important in a discussion of cost as a factor in 


choice among alternative types of locomotives to review 


the gross capital expenditures for motive power by the 
railways of the United States during the six years end- 
ing with 1942, the latest year for which figures are avail- 
able. The total sum spent from 1937 to 1942 amounted 
to 391 million dollars, and this sum represented 25 per 
cent of the gross capital expenditures by the carriers 
during those years for all estimated needs. Sixty-two 
per cent of the period total was expended for freight 
cars and the remainder for trackage, communication and 
signals, and miscellaneous requirements. The average 
annual outlay in this period for locomotives was 65 mil- 
lion dollars; the smallest expenditure was in 1938 when 
40 million dollars were spent, and the largest amount 
expended was 114 million in 1942. This is a sizable 
sum and stresses the importance of discussion on this 
third factor, the unit cost of the locomotives acquired 
through such capital expenditure. 

It is impossible that, had it not been for war—first 
threatened and then realized—so great a sum as 391 
million dollars would have been spent upon motive 


power in the years 1937 to 1942, inclusive. The figure | 


does give an idea of the importance of locomotive unit 
costs and indicates the significance of seeking in every 
possible way to discover methods of reducing those 
costs—in the interest of both builder and buyer. 

It does not seem appropriate to discuss the actual 
financing problem of such a sizable sum and the rela- 
tion of the unit cost of the locomotive to favorable equip- 
ment trust terms and conditions. Further, you all know 
as well as I the various major charges that enter into 
the cost of manufacturing, including a fair profit, so 
I shall make no mention of them. I shall, in fact, con- 
fine my remarks to but a single factor, and a most im- 
portant one, which seriously affects the cost of manu- 
facturing—the lot size of an individual or a group order 
for a particular locomotive. These lot sizes are deter- 
mined fundamentally by customer judgment of need; 
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Table I—Principal Characteristics of Steam Locomotives for Class I Railroads from October 1 


1942, to September 30, 1943, Inclusive 


3 Cylinders, 
Combined diameter 
Wheel Weight of heat. surf., and stroke, Maximum 
Builder Railroad No. built arrangement engine, lb. total sq. ft. in. tractive force, Ib. 
American B. & L. E. 4 0-8-0 279,000 3,931 25 x 30 64,300 
Lima C. & O. 8 0-8-0 244,000 3,237 25x 28 57,200 
Baliwin L. & N. 2-8-4 447,200 6,562.3 25 x 32 65,290 
Lima N. Y. C. & St. L. 10 2-8-4 421,000 6,704 25 x 34 100 
Lima R. F. & P. 10 2-8-4 433,200 6,704 25 x 34 64,100 g 
Baldwin B. & L. E. 2 2-10-4 524,440 8,278 31x 32 700 
P Penna. 85 2-10-4 8, 9,498 29 x 34 95,000 + 15,000 booster 
N. & W. N. & W. 15 2-6-6-4* 3, 9,342 24 x 30 14,000 
Lima C. & O. 9 2-6-6-6* 724,500 10,426 22% x 33 110,200 
N. k W. N. & W. 5 2-8-8-2f $82,900 7,422 25 and 39 x 32 152,206 (126,836 compound) 
Baldwin D. M. & I. R. 10 8-8-4 699,700 9,528 x 32 140,000 
Il. Cent. Ill. Cent. 20 4-8-2 423,893 6,830.2 28 x 30 83,160 
Lima N. Y. C. 25 4-8-2 397,300 6,779 26 x 30 59,900 
Lima Cent. of Ga. 8 4-8-4 7,800 6,420 27 x 30 62,200 
American D. & H. 15 4-8-4 470,000 5,950 2434 x 32 62,040 
Baldwin Mo. Pac. 15 4-8-4 489,000 7,506 26 x 67,200 
American N. C. & St. L. 4 4-8-4 399,000 5,924 25 x 30 $7,000 
Baldwin Ner. Pac. 10 4-8-4 508,500 6,602.7 28 x 31 69,800 
Baldwin R. F. & P. 6 4-8-4 408,400 5,619 27 x 30 62,800 
Baldwin St. L.-S. F, 21 4-8-4 462,500 6,274 28 x 31 1,200 
St. L. S. W. St. L. S. W. 4-8-4 425,500 6,686 26 x 30 61,564 
Lima So. Pac. 10 4-8-4 468,400 6,938 27 x 30 64,200 + 11,300 booster ES 
Lima West. Pac. 6 4-8-4 466,100 7,008 27 x 30 64,200 + 11,300 booster 
American Clinchfield 4-6-6-4* 607,000 7,072 22x 32 101,120 
American D. & H. 15 4-6-6-4* 597,000 7,070 20% x 32 94,400 
American D. & R. G. W 6 4-6-6-4* 630,000 6,957 1x32 97,350 
American o. Pac. 12 4-6-6-4* 644,000 7,854 23x32 ,900 
American U. P. 25 4-6-6-4* 633,500 6,957 21x 32 92,350 
Baldwin So. Pac. 30 4-8-8-2* 657,900 9,096 24x 32 124,300 
* Simple. Compound. ; , , a 
(Note— P: red by Division of Materials and Equipment, O.D.T., from information furnished by Division of Railway Transport of O.D.T., Transpor- 
tation Equipment Division of W.P.B., and locomotive builders.) 


nevertheless, such judgment normally is strongly in- 
fluenced by the individual engineering originality of 
the chief of the mechanical organization of the pur- 
chaser, as well as by the activity of the locomotive build- 
ers and locomotive specialty concerns—these, through 
sales organizations, urging individual designs intended 
to give them a favorable competitive position with pros- 
pective customers. 


Purchasers of Steam Power Are Individualistic 


The marked individualism characteristic in locomotive 
purchasing as displayed by both buyer and seller is well 
illustrated by the specifications of locomotives built in 
the twelve months, October 1, 1942, to September 30, 
1943. The chief characteristics of those locomotives 
appear in Table I. As you will observe, this record 
covers steam locomotives only. A high degree of stand- 
ardization of other types of locomotives, both Diesel- 
electric and electric, has been developed in recent years; 
with these, variety of design is not great. They are 
generally built on the production line. 

Looking at the chief characteristics, you will observe 
that in wheel arrangement alone a wide variety of 
design was purchased. One hundred and seventy units 
were of the 2-8-2 or 4-8-2 or 4-8-4 type; 87 units were 
2-10-4’s ; 90 were 2-6-6-2 or 4-6-6-2 or 4-6-6-4’s, simple; 


40 were 2-8-8-2 or 4-8-8-2 or 4-8-8-4's and the 18 others, 
of 405 built, were miscellaneous. Of the largest lot noted 
above the group of 170 units having eight drivers, 100— 
almost 25 per cent of the total—were 4-8-4's and these 
were, with the exception of five, purchased by 10 rail- 
roads from three builders. These five were built in a 
railroad shop in accordance with the designs of one of 
the builders. 

In wheel arrangement these 100 locomotives are sim- 
ilar, but there similarity ceases, as is so clearly shown in 
the Table II. In this table, I have listed only this group 
of 4-8-4’s, showing separately the characteristics of each 
of the ten lots. In the preparation of this table it was 
my purpose to determine whether the number of dif- 
ferent designs with the same wheel arrangement could 
be substantially reduced. I believe that such reduction 
is possible, yet the need of each of the railroads be met. 
Indeed, it appears that such need might be met by two 
designs instead of 10, thus making potentially possible 
decreased manufacturing costs. 

You will observe that as to axle load, there is a 65 per 
cent variation between the minimum and maximum, when 
average axle load is compared with the average weight 
of rail per yard in the case of each railroad. Undoubt- 
edly, bridge strength and condition are in part respon- 
sible for this variation. On the other hand, it is evident 
that full advantage of rail strength has not been taken 


Table II—Variations in Characteristics of Type 4-8-4 Steam Locomotives Built from 


September 1, 


1942, to September 30, 1943, Inclusive 


Average 
axle 
load per 
: Average Average average Evapora- 
Weight of weight of weight weight tive heat. Grate 
engine, rail, lb. on axle, of rail, lb. surf., area, 
1b. per yard 1b. per yard sq.ft. sq.ft. 
489,000 88 69,800 793 5,306* 106.0 
508,500 88 73,800° 838° 4,672.7 115.0* 
408,400 129* 65,800 5107 4,294 86.5 
62,500 87 70,000 805 766 88.0 
425, 500 84 62,000 738 4,724 88.3 
470,000 102 .500 662 4,477 96.2 
99,000 90 57,0001 633 4,203t 77.3t 
437,800 83t 64,500 777 707 90.4 
468.400 7 70,800 729 4,852 90.2 
66,100 98 70,300 717 4,922 90.2 


minimum and maximum, per cent 64.7 


etn 


f Minimum. 


* Maximum. 
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t Booster tractive force, 11,300 Ib., not included. 


Sa. ft. heat 
Cylinder surf. per 
Sq. ft. Cylinders, displace- thousand . 
heat.surf. Diameter diameter ment cu.in.cyl- Steam Maximum 
per sq. ft. of and per mile— inder dis- pressure, tractive 
of grate drivers, stroke, million placement lb. per force, 
area in. in. - cu. in. per mile sq. in. lb. 
50.1 73 26 x 30 17.6 302* 285* 67,200 
40.6t 77* 28x 31 20.0 234 260 69,800 
49.6 77* 27 x 30 18.0 239 260 62,800 
54.2 74 28x31 20.8 229t 255 71,200* 
53.5 70t 26 x 30 18.4 257 250 61,564 
46.5 75 24% x 32 16.2 276 285* 62,040 
54.4 70* 25 x 30 17.0 247 250t 57,000 f 
52.1 73% 27 x 30 18.9 249 250t 62,200 
53.8 73% 27 x 30 18.9 257 260 64.2001 
54.6* 73% 27 x 30 18.9 260 260 64,2001 
34.5 10.0 . ...... eva 31.9 14.0 24 
3 


by some of the railroads in fixing upon the tractive force 
and. weight on drivers of locomotives purchased. To 
illustrate, Railroad C, with an average weight of rail 
per yard of 129 lb., has been satisfied to secure loco- 
motives with little greater traction force than that of 
locomotives purchased by Railroad H, with an average 
weight of rail per yard of 83 lb. 

In drawing your attention to the next variation, it 
would be better in making this comparison if data had 
been available of a drawbar pull-speed curve rather than 
making a comparison of tractive force. However, merely 
as illustrative of the wide difference between locomotives 
of substantially the same hauling capacity, it is to be 
observed that there is a variation of 34 per cent in the 
ratio of grate area to total evaporative heating surface 
and, curiously enough, that the tractive force of the 
locomotive with the highest ratio of heating surface to 
grate area, Railroad J, is less than the locomotive with 
the lowest ratio, Railroad B. This suggests that so far 
as the boilers of the 10 different locomotives built are 
concerned, there is little relationship in the designs 
between the hauling capacity, boiler capacity and grate 
area, and although one would expect to find some varia- 
tions due to the characteristics of the roads over which 
the locomotives are to operate, and the character of the 
fuel, there should not be such violent differences as are 
seen here. This points to the next ratio analysis. 

Upon the basis of computations made, it appears that 
there is a variation of 31.9 per cent in square feet of 
heating surface per million cubic inches of cylinder dis- 
placement per mile of operation, and that variation be- 
tween the minimum and the maximum of the 4-8-4 
locomotives is between design A and D in the higher 
tractive capacity group. It appears further that the 

. locomotive with the greatest tractive capacity, that pur- 
chased by Railroad D, has the lowest heating surface in 
relation to cylinder and driver size, and this is com- 
pensated for only in part by the higher boiler pressure 
and maximum heating surface to supply the cylinders 
of the Railroad A locomotive. 


Two Designs Would Have Sufficed 


Many other comparisons could be offered, but these 
emphasize the variations sufficiently, I believe, and raise 
questions as to their economic justification. While this 
discussion is in no sense a criticism of any particular one 
of the designs, it does seem tbere was little warrant 
for the wide variations shown. These 100 locomotives 
might well have been built to two designs, I believe, 
had the matter of design been reviewed carefully by 
those especially qualified and had there been a genuine 
determination on the part of these engineers to reduce the 
manufacturing cost through standardization. In one 
group might well have fallen the locomotives built for 
roads A, B, and D, locomotives of high tractive force; 
in the other, those of medium tractive force built for the 
other roads. Certainly, if two designs could have been 
substituted for the 10, the unit cost per pound of pro- 
ducing these locomotives would have been materially 
less and manpower saved. 

If a considerable number of locomotives of a single 
design are ordered, construction can be put upon a pro- 
duction-line basis. Furthermore, standardization will 
permit material reductions in machining costs, for then 
the builder will be justified in acquiring specialized tools 
to produce particular parts of the locomotive, even though 
the capital outlay for such tools may be heavy. The 
advantage here is clearly evidenced by the machine-tool 
practices of the Diesel-electric builders using special 
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and automatic tools. With standardization of design 
should be developed also standardization in specifications 
for materials entering into locomotive construction, as 
these have an effect upon both inventory of manufac- 
turers and final cost to them. 


A Needless Handicap to Steam Power 


If the steam locomotive is to continue to hold its “place 
in the sun," it should not be handicapped in competition 
with those other forms of heavy traction units which 
have come into general use. Yet, in an era of mass 
production, the steam locomotive now finds itself so 
handicapped, despite its magnificent past performance, 
and handicapped needlessly in part. Is it unreasonable 
to suggest that the individualism of engineering involved 
in buying and selling steam locomotives be kept within 
such limits that this type of power may be adapted in 
considerable degree to mass production and thus benefit 
from the lower cost which will result? Competition 
among steam locomotive specialty manufacturers has also 
tended to encourage the continuance of custom manu- 


facture of steam locomotives; they should recognize 


the danger of excessive individualism in locomotive 
building, just as builders and carriers ,and they should 
seek to put the manufacture of specialties upon a mass 
production basis, just as designers should seek to do 
for the complete unit. The friends and champions of 
the steam locomotive can do much to aid it in main- 
taining an important place upon the railroads of the 
United States. 

Will they make the minor sacrifices, take the effort 
requisite to attain that major end? 

I hope this discussion may be fruitful of further 
thought. It is a most important subject. It is one of 
the factors that seriously affects the future of the steam 
locomotive, namely, its ever-increasing poundage cost 
and horsepower cost against the competition of electric 
and Diesel-electric locomotives. 


Discussion 


P. A. McGee (Electro-Motive Division, General 
Motors Corp.): Calling attention to the fact that the 
paper was concerned primarily with heavy density traffic 
requiring special types of motive power, Mr. McGee 
said there are numerous other factors controlling the 
selection of locomotives. Among these he said are 
motive power units which can be used anywhere on 
the line or on parallel roads when it is necessary to 
divert traffic. This question involves axle loadings and, 
in the case of electric locomotives, the type of contact 
system used. 

Coal, oil and power requirements of the railroads are 
shown in Tables III and IV. In connection with these 
tables Mr. McGee stated: 

“Tables III gives the total freight, passenger and 
switching services performed together with unit fuel 
and power consumption values for the year 1942 with 
steam, electric and Diesel power. The steam power is 
divided into coal-burning and oil-burning power. 

“Starting with freight power, it will be noted that 
there was a total movement including locomotives and 
tenders of 1,700,750,000 gross ton-miles of which the 
steam coal power produced over 78 per cent, steam oil 
19 per cent, electric power 1.8 per cent, and Diesel 
power less than 1 per cent. The use of Diesel freight 
power in 1942 was quite limited and the values shown 
are estimated. 

"With passenger power there was a total movement 
of 3,491 million car miles excluding multiple-unit trains, 
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which steam coal power produced 61 per cent, steam 
| over 23 per cent, electric power 6.6 per cent, and 
iesel power 8.8 per cent. 

“With switching power there was a total of 53 million 
‘itching hours of which steam coal produced 72 per 
nt, steam oil 12 per cent, electric power 1.3 per cent, 
id Diesel power 14.7 per cent. 

“With the increase in the use of Diesel freight power 
| 1943, there is now a representative amount of the 
iree types of power in operation to permit an accurate 
timate of the advantages and economies which may 
2 expected under the varying conditions existing in 
1e United States. 

“The unit values of fuel and power consumption 
10wn in Table III for the three types of service for 


able III—Class I Railroads—Freight, Passenger and Switch- 
ing Services Performed and Unit Fuel and Power Con- 
sumption Values Year 1942 with Steam, Electric 
and Diesel Motive Power 


Steam power 
! Oil Electric Diesel 
burning burning power power Total 


reight, 1,000 


rtm. incl. loco. 1,330,694 324,592 31,958 12,5061 1,700,750 
reight 1,000 g.t.m. 

is per cent total 78.3 19.1 1.8 0.8 100 
uel and power 

ver 1,000 g.t.m..... 113 lb. 8.2 gal. 28.2kw. hr. 2.0 gal 
assenger, million 

ar miles ...... 2,136 816 230? 309 3,491 
assenger, million car 

miles as per cent 

tall 61.0 23.6 6.6 8.8 100 
uel and power 

per car miles 17.0 1b. 1.01 gal. 3.6 kw. hr. 0.27 gal 
witching, million 

dour s 38.2 6.4 0.7 7.8 53 
witching, million A 
hours as per cent 

total!! 72.0 12.0 1.3 14.7 100 
vel and power per 

“switching hour .. 782 lb. 58.2 gal. 112 kw. hr. 5.7 gal 


Note: Above values from A. A. R. Bureau of Economics 
1 Estimated value 

Includes locomotive hauled trains onl: } : 
Switching terminal companies and industries omitted 


‘lass I railroads represent perhaps the most significant 
ndex of power performance. 

"Diesel power in switching services consumes about 
me-tenth the amount of oil fuel with steam power or 
little over one-twentieth the amount by weight of coal. 
For road services Diesel power consumes less than one- 
jurter the amount of oil fuel used by steam power 
r one-eighth the amount by weight of coal power. 

“Table No. IV shows the unit fuel and power con- 
sumption values of Table III converted into total values 
of fuel and power for 1942. In the last column I have 
given an estimate of the total fuel which the Class I 
railroads would have consumed had all the services 
considered been operated with Diesel power at the unit 
values of Table III. 


Table IV—Class I Railroads—Summary of Fuel and Power 
Consumption Year 1942 with Estimate of Fuel Con- 
sumption with, Complete Diesel Operation 


Diesel power 


Estimated 


power,excl Year, with com- 
Coal, Oil, m. u. trains 1942, plete operation, 
tons gal. kw.-hr. gal. aal. 
Freight service in i 
milions ........ 75.3 2,670.9 902.2 25.0" 3,401.5 
Paeenger service 
m millions 18.2 828.0 818.6 84.0 943.0 
Switching service 
in millions 14.9 347.1 80.2 44.6 392.5 
Total of above in 
mions g. 108.4 3,846.0 1,801.0 153.6 4,647.0 


— 


* Estimated 
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“One of the interesting facts shown in Table IV is 


that the power output as measured by fuel consumption 
of the 200-odd Diesel road passenger locomotives is 
about twice that of the 1,000-odd Diesel switching lo- 
comotives, the consumption of the former being 84 
million gallons against 44.6 million gallons for the 
switchers. 


“The most interesting fact, however, shown in Table 


IV is that the 1942 consumption of fuel oil on the Class 
I railroads was practically 4,000 million gallons and the 
estimated total fuel requirements with complete Diesel 
operation for all services considered is 4,647 million 
gallons. In other words, the present fuel oil consump- 
tion in our Class I railroads is over 85 per cent of that 
which would be required with complete Diesel motive 
power operation. 


"Diesel motive power on our railroads would, there- 


fore, appear to offer one of the most attractive con- 
servers of our fuel resources.” : 


S. T. RosiNsoN (Wright Aeronautical Corp.): I have 


been asked to express my views, as being one associated 
with the aircraft industry, regarding lightweight high 
output locomotive equipment. This field is entirely new 
to us but I find that your requirements. for equipment 
do not differ greatly from those of airlines in that you 
want a power unit having a wide operating range with 
ample reserve power capacity installed in as light a lo- 
comotive as is compatible with tractive requirements. 


In order to give you a picture of how a locomotive 


could be designed using gas turbine power plants, I have 
gathered a small amount of data describing a 6,000 hp. 
locomotive intended for main line passenger and freight 
service. 


The locomotive would consist of a single 6,000 hp. 


unit; capable of a short time overload rating of 9,000 
hp. The operating cab would be in the center in which 
would be contained an auxiliary engine, air compressors, 
a boiler for train heating, and other equipment. Two 
gas turbine power plants would be used, one under the 
front hood and one under the rear hood. Portions of 
these hoods would be readily removable to permit easy 
removal of the power plants. 


The wheel arrangement would be 4-8-8-4. All axles 


would be driving axles and all wheels would be the same 
size. The gross weight of the locomotive would be 
600,000 lb., thus giving an axle loading of 50,000 Ib. 


Sufficient fuel and water would be carried in the lo- 


comotive in tanks under the operating cab for a 400-mi. 
trip. If it was desirable to increase the operating range 
additional supplies of fuel and water could be carried in 
a tender. 


Each of the 12 driving axles would be fitted with a 


d. c. traction motor of 750 hp. However, the two tur- 
bines would drive individual direct connected alternators. 
It would be necessary to rectify the a. c. supply for the 
d. c. traction motors and while such a system would be 
high in first cost this cost should be balanced against 
the saving in weight of the generators, the space re- 
quirements and the reduction gearing that would be 
necessary if a d. c. generator were used. 


L. H. Fry (Locomotive Institute) : It is not my inten- 


tion to do any special pleading for any one type of mo- 
tive power. All three have their characteristics and their 
own place in the economy of the railroads. As engineers 
it is our job to appraise and determine the conditions 
under which each must be selected. 


A discussion such as the present brings to our atten- 


tion certain features of the different motive power sys- 
tems, but actual choice of type must be based on more 
extended study. Consideration must be given to all 
of the interrelated conditions which obtain in the terri- 
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tory which is to be operated. If a real answer is required. 
the problem must be broader than the performance of a 
group of locomotives to be purchased new and put into 
operation alongside of many older locomotives. Under 
such conditions it is normal for the new group to take 
the cream of the traffic. The older power is drawn on 
for protection and helper service and the new group 
hangs up an excellent record. This is true of steam and 
Diesel. Another group of power of the same kind put 
into service at a later date will find that the cream is a 
little thinner and that some of the easy money is gone. 
The law of diminishing returns takes its toll. 

When new power is under consideration, choice should 
be based, not on the record of a few locomotives in se- 
lected service, but on the effect that will be obtained when 
the locomotives have been assimilated by the road and 
have been in service long enough for true maintenance 
and depreciation figures to be known and used. Atten- 
tion should also be given to traffic conditions and their 
effect on the utilization of power. If the traffic calls 
for an 18-hour run with a six-hour lull before return 
traffic starts to move, there is little advantage in being 
able to turn a locomotive in half an hour. In this connec- 
tion it may be pointed out that before giving percentages 
of availability for different locomotives the term "'avail- 
ability" should be defined. The real value of availability 
is in relation to use. It seems proper to define availability 


as the time the locomotive stands ready for service ex- 


pressed as a percentage of the time during which it can 
be used. Availability without utilization earns no 
dividends. The railroad manager is interested in the 
commercial availability. 


E. G. Barkey (Babcock & Wilcox Company): Fuel 
is largely the source of power. It may prove to be short- 
sighted to expand forms of power that are limited to 
certain kinds of fuel beyond the point where the supply 
of such fuel can be economically assured. Coal has many 
characteristics which lead to discouragingly low effi- 
ciency, work and dirt, but to a large extent these limi- 
tations have been overcome, especially in large central 
stations and industrial plants with stationary boilers. 
Coal is still the basic fuel of this country. It may take 
no more research or inventive genius to develop other 
forms of motive power adapted to the use of raw coal 
that will surpass everything known or even dreamed of; 
it may require only another viewpoint, a different state 
of mind and a determination to chart a new course in a 
different direction to find the best, simplest and most 
economical power for our railroads. 

I still have faith that a satisfactory method can be 
found to use raw coal as the long range answer to the 
motive power problem. 


A. I. TorrEN (General Electric Co.) : In the selection 
of motive power, there are two important considerations 
of a fundamental nature, namely (1) The character of 
the work that each type is capable of performing; (2) 
The operating expenses and other charges appertaining 
thereto. f 

The controlling factors, on any railroad, comprise the 
elements of track capacity and time. These, in turn, 
are affected by the number of tracks involved, the vol- 
ume of traffic, the arrangement of sidings, the grade con- 
ditions and the speed limits. 

We are therefore forced to the conclusion that im- 
provement in operation with the resultant traffic benefits, 
constitutes the prime reason for electrification and Diesel 
power in road service, whereas in switching service the 
Diesel locomotive reigns supreme as an economical mo- 
tive power unit. 
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Irrespective of capital investment considerations, it 
seems safe to state that either electric or Diesel-electric ` 
locomotives can produce a given volume of work at a. 
lower operating expense than possible with the existing 
steam locomotives. 

From a combined investment and operating expense 
standpoint and disregarding advantagous features that 
cannot be readily capitalized, electrification can be justi- 
fied for a relatively dense traffic movement subject to 
variable factors dependent upon extraneous conditions. 

The Diesel-electric locomotive overall economy is in- 
fluenced, in a large degree, by the application of train 
schedules that will permit of a large annual mileage over 
which the fixed charges can be distributed. 

Whether or not it will be economically sound to 
abandon steam operation, wholly or in part, depends upon 
many elements, prominent among which are the age of 
the steam locomotives, the prevailing financing costs, fuel 
prices, etc. All of these factors will affect the real sav- 
ings that can be made. 


N. Litcurietp (Gibbs & Hill): When the capital costs 
of electrification are under consideration, an analysis 
should be made of the composition of these costs. 

Existing electrifications have come into being to ac- 
complish definite purposes, for instance, a higher sched- 
ule speed. This necessarily involves an increase in maxi- 
mum speed and necessitates, among other things, a dif- 
ferent spacing of signals. In this change, one is apt to 
find that the railroad has obtained a new and much im- 
proved signal system. Other similar improvements fol- 
low, all charged to electrification, whereas, strictly speak- 
ing, they should be charged to improvement. 

If the higher schedule speed is to be obtained with 
some other form of motive power, it should not be for- 
gotten that the road may be involved in attendant im- 
provement costs and hence it is not fair to compare the 
cost of some particular form of locomotive with elec- 
trification without adding the cost of other improvements. 

Gen. Young spoke of thé amount of eléctric generating 
capacity that will be available after the war. It is quite 
possible that an attractive power rate may be obtained for 
electrification and this should open up new possibilities 
for electrification. It seems quite possible to eliminate 
high tension transmission lines owned and operated by 
the railroad and to reduce the number of supply points, 
all through the use of a higher voltage trolley than any 
now existing. 

Therefore, in comparing different types of motive 
power it is well to remember that where the traffic density 
is great, the electric locomotive will do all and more than 
any other type of motive power ; that the cost of attendant 
improvements must be included for all type of motive 
power; and that improvements and economies in the 
cost of electrification are well in sight. 


A. H. CaxpEE (Westinghouse Electric & Manufac- 
turing Co.) said that one cause of confusion as to the 
best type of motive power is the tendency of some 
manufacturers and mechanical officers to assume fixed 
opinions as to the superiority of one type of power and 
the reluctance to recognize radical changes now under 
way in the development of prime movers. Mr. Candee 
dealt at some length with the advantages of existing 
types of motive power and touched upon the develop- 
ments in electric, Diesel-electric and steam turbine units 
that may be expected. In concluding his remarks he 
said that the builders are faced with a serious responsi- 
bility to the railroads; they must not only lead the way 
in the development of advanced designs but they must 
discourage the pre-war builders from building individual 
designs of varying specifications. 


Railway Mechanical Engineer 
JANUARY, 1944 


Postwar Passenger Cars’ 


Ir has become quite the habit to think only of war mate- 
rie, However, when we consider the large expansion of 
our plants, the great number of men employed and the 
returning men and women of the armed forces to whom 
we owe so much, it is a matter of duty for us to lay 
plans to meet the peacetime problem. 

Our companies, while still fully.occupied in meeting the 
requirements of the government, feel that it is necessary 
to attend to the incidents of war stoppage. The writer, 
together with a small group of his staff, is devoting an 
increasing amount of time to this problem. 

One of the most promising pieces of business we have 
relates to the railway passenger car. It is our belief 
that there will be an extraordinary amount of passenger 
travel as soon as there is a suspension of fighting. The 
desire to travel will manifest itself on the railroads, on 
the highways, and in the air. Many people will use the 
air, and the airways will have a flood of travel; but the 
air passenger mileage will be small compared with that 
on the rails and on the highways. 

We, in this division of the American Society of Me- 
chanical Engineers, are interested mostly in the railway 
travel. A victorious people will have visions and will 
dream dreams. Their geography has been vastly ex- 
panded by the news of the war. Their sons, relatives, 
and even their daughters, will have seen strange places 
and will come home with stories which will arouse the 
curiosity of the family and inspire all of us to go and 
see those places with our young people, so that we older 
folks can catch the vision which the young people have 
gotten in their strenuous experiences in out-of-the-way 
places. The government has transferred our youth from 
camp to camp for the various types of training. The 
desire to travel will be there. How will we meet it? 

The reduction of time which is made possible by faster 
trains, and the reduction of the cost of travel, will be 
a dual incentive to make trips which would otherwise 
never have been even contemplated. I recall my sur- 
prise at learning what a difference speed and expense 
could make when two young scretaries in our com- 
pany decided to take their two weeks’ vacation in a visit 
to California. My first reaction was, “How outrageously 
extravagant! Why, these young women would be put 
toall the expense and would see very little of California.” 
I found that the cost of the round trip was only about 
$100, and that, by working in three Sundays, they were 
able actually to have eight days on the Coast. These 
young women were quicker than I to appreciate the bene- 
fits of more rapid travel and a cheaper one. They made 
their trip on the newly established “El Capitan,” and 
this train made the same fast time that the luxurious 
“Super Chief” did. 

_ It is easy to project a picture of what would happen 
if a fine fleet of trains could be put in the Boston-New 
York service, making the run in three and one-half 
hours instead of in four and three-quarters hours, and 
offering a splendid coach accommodation for a little less 
than $5.00. The saving of two and one-half hours in 
the round trip would enable the traveler to return the 
same day. Most Boston people stay home and New 
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Wartime travel by millions of 
our citizens will create the 
desire to go places after the 
war—New equipment and low 
fares will help roads cash in 


York people do not go to Boston, except on unusual 
occasions, but a proper service would induce women to 
go to New York or Boston for lunch, or to go calling 
or shopping or to the theater, and get back to their 
homes on the same day. This trip between cities be- 
comes inexpensive when the reserved seat can be gotten 
for coach fare, and hotel bills are saved. Long trains 
could go every hour. An increase of 500 per cent in 
this travel is a reasonable estimate. The Florida service 
mentioned showed an increase of 1,200 percent in coach 
travel after one year of operation. 

The railways have earned and received great praise 
for the way they have handled the war situation. Never- 
theless, it has been obvious to the traveler that in many 
cases he has been carried by vehicles which lack the 
charm and comfort that are possible nowadays. It is the 
belief of our company that many additional cars will be 
needed and that many new trains will be put into service 
so as to give more frequent times of departure and to 
give earlier times of arrival. 

The railroads carried through one of their great ac- 
complishments between 1905 and 1915 in building a large 
number of railway passenger cars of steel—fireproof, 
strong, and with what were considered comfortable seats 
and comfortable surroundings, in that day. There has 
not been much improvement in these particulars since 
that time. Just before the war there were certain trains 
introduced in the East, in the West and Middle, West, 
which elevated the standard of railway coaches by taking 
advantage of the advance in the arts in the preceding 
30 years. 


Car Structure and Materials 


It is conceivable that the first bread made by man was 
not very appetizing. Yeast and salt were the alloys 
which were lacking in the flour. Early iron lacked its 
alloys, also. The arts of this century have used metals 
for the making of almost everything, and 40 years ago 
we became conscious of the fact that the good soft, duc- 
tile iron lacked something. Then came more intensive 
study of alloys, and step by step steel was improved 
until it was many times as strong, until it resisted corro- 
sion, was ductile and elastic. "These steels were incor- 
porated in major parts of machinery and made possible 
the development of many of the machines that are fa- 
miliar to all of us, particularly the bicycle, and later the 
automobile. 


Almost all these materials attained their best qualities 
by what was known as heat treatment. When our com- 
pany began the study of the railway passenger car, our 
problem was how to get these superior qualities of metal 
in its structure so as to reduce the dead weight and in- 
crease the collision strength of the car. It is impossible 
to heat-treat so complete a structure as a railway car. 
It is difficult to heat-treat even the parts of the car be- 
fore assembly. 

We chose as our structural material a stainless steel 
which gets its great strength, along with its ductility 
and resistance to fatigue, through cold rolling. We can 
have the material finished in the rolling mill to a pre- 
determined tensile strength and with other physical qual- 
ities. This material, when cold-rolled to a tensile strength 
of 150,000 Ib. can be formed to required shapes and 
united by welding into a complete structure; thus giving 
in strength the quality that exists in an automobile 
chassis, without the distortion which would result from 
heat treatment of the framed structure. Up until now 
I believe no other material has been produced which is 
comparable, and we will continue to use it. 

This assures a vehicle which can retain all the strength 
of a 160,000-Ib. coach and weigh but 100,000 Ib. This 
pleases the railroad operator. It results in economy of 
operation as well as in safety for the passenger. 

It so happens that the material has a beautiful color, 
with greater resistance to corrosion than even silver or 
gold. It needs no painting to protect it from the at- 
mosphere. Dust and dirt can readily be wiped off of 
it. The beauty of the trains made up of stainless-steel 
cars is in itself a commercial asset to the railroad. It is 
attractive to the prospective rider and adds to the esprit 
de corps of the train crew by giving them something to 
be proud of. 

One of the factors in encouraging travel is the lapse 
of time from here to there. With these new trains, ac- 
celeration and deceleration take place quickly at the 
stations, thus saving some minutes at every station along 
the route. It is possible, with this kind of equipment, 
to make more rapid speed, but it is also possible to get 
from station to station in a shorter time without exces- 
sive high speeds. 

So much for the actual saving of time by the clock. 
There is another time saver. The trains which the roads 
will use after the war will be so comfortably furnished 
in such restful colors, with pure air of right temperature, 
the service from railroad officials so courteous, that the 
time in transit will pass quickly in the mind of the pas- 
senger, and the travel from one place to another, instead 
of being something to dread, will be a thrilling sense of 
pleasure. 

Generally, we men folks travel for business and only 
when we have to, and generally our companies pay the 
cost. Travel has been expensive and we have not ex- 
pected to enjoy it. When, however, the public starts to 
travel, price will become a factor, and it is from the public 
that the railroads will receive their increased business. 


A trip from New York to Los Angeles, Calif., with the 
usual layover in Chicago, takes 64 hours on the extra- 
fare trains, and 85 hours on the other trains. The fare 
and lower berth on the faster trains is $263.62 for the 
round trip, and very few people can afford it. 

After the war, we hope that there will be other trains 
from New York to Los Angeles or San Francisco in 
50 hours, and at a cost for fare, meals, etc., of about 
$70, These trains would carry 500 people and would 
consist of 10 sleeper-coaches, would yield the railroad 
$10 per mile gross revenue, and would save the pas- 
senger 30 hours in reaching his destination. 
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This sort of service would have an enormous ap 
to the great mass of the American people, and it is from 
them that the railroads expect and must seek their busi- 
ness. Of course, luxury travel will be continued, but it 
can never be promoted to much greater volume than we 
have had in the past. The other possibility is almost 
limitless. 

An all-sleeper-coach train service was first tried by the 
Santa Fe, and Samuel T. Bledsoe, wanting to assure 
himself of whether or not the enterprise was a promis 
ing one, asked some of his office force to discuss the 
project with their own families, Such a train, the “El 
Capitan,” running from Chicago to Los Angeles, would 
save the passenger $40 as compared with the lower berth 
in the sleeper, and Mr. Bledsoe pointed out that they 
would have to sleep in a reclining position and would 
not have a bed and bed covers. One official came in the 
next morning and said that his wife had emphatically 
claimed she would sit up every night the whole year 
round to save $40. The train was bought, has been ex- 
panded in capacity, and now has been in operation for 
six years. 

Of course, the automobile people also are ambitious, 
and they are sure to get a great share of passenger traffic. 
The airplane people, too, are ambitious. They offer 
comfort and they do save time. They have small units 
which can depart at frequent intervals, and they will nat- 
urally have a large expansion in the volume of their fu- 
ture business. 

But-the railroads need not fear this competition.. With 
the development of the arts in recent years, and with the 
application of these new arts to the building of future 
railway equipment, there will be a tremendous expansion 
in the number of passengers carried by the railroads. 
especially for long-distance travel. Both the railroads and 
the builder of railway passenger cars can look forward 
confidently to the business which will come when we 
have finished our first, our major, and our terrible re- 
sponsibility of quickly ending this war. 


Discussion 


K. F. Nystrom, mechanical assistant to chief operat- 
ing officer, C. M. St. P. & P., said that Mr. Budd was 
entirely too modest in failing to cover more fully the 
great contribution which he and his organizaion have 
made to the theory and practice of passenger car con- 
struction. He expressed the hope that the Budd Com- 
pany will do more pioneering work such as it has in de- 
veloping the Budd disc-type brake to facilitate the satis- | 
‘factory handling of modern lightweight passenger trains 
at high speeds. Mr. Nystrom said that the goal in 
weight saving in passenger car design should be to cut 
the weight of 160,000 Ib. for present conventional cars 
nearly in half. | 

C. T. Ripley, chief engineer, Technical Board, Wrought 
Steel Wheel Industry, said that, from his own personal 
experience and observation, it is clear that individual 
railroads owe a great deal to Mr. Budd and his organi- 
zation for the important part they have played in the 
development of lightweight passenger cars for railway 
service. 

C. B. Peck, managing editor, Railway Mechanical 
Engineer, said that the one important respect in which 
railway passenger cars have a definite and unchallenged 
superiority over airplanes and highway busses is space, 
and that the real opportunity for the designer of railway 
equipment is to capitalize this advantage to the utmost 
in providing maximum comfort and freedom of move- 
ment. | 


Railway Meohanical Engineer. 
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Problems of Railway Research 


Mosr people associate the word research entirely with 
those basic scientific investigations where inventive 
scholars discover new materials and processes such as 
are developed in the chemical and metallurgical fields ; 
others think of pure invention where an entirely new 
machine or appliance is brought out. These things are, 
of course, the result of basic, or fundamental research 
and form the very foundation of technological progress, 
but the sphere of this type of research belongs to those 
industries that sell basic materials or finished products. 

It has been our custom to purchase on the open mar- 
ket the thousands upon thousands of items necessary for 
the complete railroad system, relying upon the ingenuity 
of competitive business, guided by the demands of the 
individual needs of the railroads, to keep us abreast of 
new developments in materials and equipment. We have 
not done so badly in spite of the handicaps inherent in 
an industry of such great size and in which the first 
consideration of all is the safety of the passengers and 
cargo entrusted to our care. 

This factor of safety always has been, and always 
will be, a brake on any efforts to bring about quick 
radical, or spectacular changes in railroad equipment, 
no matter how great the popular appeal of such changes 
may be. This does not mean new products, new mate- 
rials, or progressive ideas are disregarded. In spite of 
what some people say, the railroads have always, indi- 
vidually and collectively, worked quietly and tirelessly 
to improve their equipment whenever it was possible to 
do so. They have always engaged in applied research, 
which is the type of research best suited to the needs 
and facilities of the railroad industry. 

The Association of American Railroads is a clearing 
house of railroad problems and, as such, is often called 
upon to undertake a research project that may last for 
years. Such a project is exemplified in our passenger- 
car-axle investigation now in its sixth year. Although 
the most publicized result of this project was the adop- 
tion of a standard design axle having greater fatigue 
strength than the previous standard, many other phases 
oí axle design and manufacture were studied, such as 
the influence of flame hardening, cold rolling, relief 
grooves, pulley fits, and so forth. 

Out of the interest stimulated by our investigation an 
entirely new type of tubular axle was submitted for 
test, passed all requirements, and was adopted as an 
alernate standard. It must be recognized, however, that 
when the results of our efforts are distributed to mem- 
ter roads and interested organizations, the function of 
the association ends except for equipment subject to 
vur Interchange Rules. The final authority as to the 
type of equipment that shall run on their own rails lies 
with the individual railroads. This is a baffling thing 
to some inventors who send in their models or sketches, 
thinking we can order them placed on all the railroads. 

There is nothing spectacular in this type of research, 
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which has been one of the reasons for much unfavorable 
criticism, but it is necessary and will always be a part 
of the gigantic effort called the railroad industry. 

Progress has been somewhat retarded during the war 
period because of our inability to secure certain mate- 
rials and, as a result, some phases of locomotive and 
car construction have remained static, but this is a tem- 
porary condition which we hope will soon be alleviated. 
In the meantime, planning and development are being 
carried forward and as soon as it becomes possible to 
do so, the use of higher grades of steel and various alloys 
will be greatly extended and entirely new applications 
of lighter weight and stronger materials will enter all 
fields of railroad construction. 


Locomotives 


Some of the more marked refinements permitting pres- 
ent locomotive performance have been the introduction of 
alloy steels into the valve motion and reciprocating parts ; 
improvement in lubricants and lubrication; improved 
types of bearings for both locomotives and tenders, and 
the closer tolerances now practiced in locomotive con- 
struction. 

A question frequently asked is "How much can we 
reduce the weight of locomotives and what would be 
gained?" Under good working conditions and with 
heavy traffic to be hauled, there is not much to be gained 
by a reduction in weight. However, where it is neces- 
sary to run locomotives on a weight-limit basis, where 
the capacity of bridges and road bed limit the weight 
of the engine, much can be done in reducing dead weight 
through the use of alloy steel in the boiler, rods, and so 
forth, as well as by using a better grade of steel in the 
construction of the beds with cylinders cast integral. 
The use of lighter-weight stronger metals, fusion welding 
instead of riveting in the boiler, and other refinements 
in accessories will permit stepped-up power to handle 
traffic in lightweight cars, both passenger and freight, 
at any desired speed. 

There is room for improvement in the method of steam 
distribution. Much has been done on this, notably the 
experiments with poppet valves, but the most promising 
development in this field is what is known as the steam 
distributor. One type is now undergoing service tests 
and shows promise of considerable economy of power. 
Another promising type is in process of development. 

Much has been accomplished in the way of fuel econ- 
omy, but the situation with respect to coal and fuel oil 
after the war may be influenced by factors over which 
the consumers have no control The enormous drain 
on our natural reserves of these materials is a matter of 
grave concern, and the longer the war lasts the more will 
our natural resources be depleted. This should be con- 
sidered now to a point where an intensive study should 
be made to improve the drafting of locomotives, looking 
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towara the utmost economy of fuel for both new and 
existing locomotives, 

One of the inherent difficulties of a steam locomotive 
is the dynamic augment set up by the reciprocating and 
revolving parts under certain conditions of operation, 
involving not only the engine itself, but the track as 
well. The results of the investigation carried on jointly 
by the combined Engineering and Mechanical Research 
Officers have not been completed, but we expect to be 
able to set up a formula for crossbalaucing the various 
types of locomotives that will considerably increase their 
critical operating speeds. In addition, other useful infor- 
mation was obtained that may result in further improve- 
ments and economies in the operation of locomotives. 

The modern locomotive tender requires such a large 
capacity for fuel and water in order to avoid stops, that 
it nearly approaches the actual weight of the locomotive 
itself. Undoubtedly, this weight could be reduced by 
the use of improved materials in the construction of 
trucks, side frames and bolsters, together with the use 
of tubular axles. The water bottom underframes, which 
are now of cast steel, could also be lightened up with 
a better grade of steel, or the use of welded construction, 
and the cistern proper could be all welded instead of 
riveted. It is doubtful, however, if any appreciable re- 
duction should be made in the material of the cistern 
itself, as it is now the practice to use H- in. carbon-steel 
plates, and in some instances 34g-in., which is about as 
thin as any material should be to withstand the impact 
of surging water or fuel. 

For a number of years the railroads have been replac- 
ing steam switching and yard locomotives with Diesel- 
electric units because of the flexibility and high per- 
centage of availability of this latter type of power. Their 
use has also been extended to the hauling of lightweight, 
streamline name-trains, and a few heavy-duty units are 
now in service for the road hauling of heavy freight 
trains. The builders of this type of equipment have been 
steadily improving their product and will undoubtedly 
continue with refinements that will improve their service, 
but the ultimate progress of any equipment dependent 
upon high-grade fuel oil will depend upon the world 
supply of crude oil when this exhaustive war is ended. 

The electric locomotive, deriving its power from over- 
head or third-rail systems, has been the source of much 
discussion and speculation over a number of years. In 
many respects it seems to be an ideal system of trans- 
portation, but the important question of economy is a 
large factor in considering its adoption. This type of 
engine seems best adapted to highly congested areas 
where power is available at rates that will permit oper- 
ation within an economical range, such as the electrified 
portion of the Pennsylvania between New York and 
Washington. Here, again, the extended development of 
a useful and satisfactory type of equipment depends upon 
the availability of its source of power. 

Many people have felt that a turbine engine would 
be the ultimate as a prime mover for the railroads, and 
experiments along this line have continued over the 
years. Mostly, they have developed along the lines of 
turbo-electric engines and, in fact, a locomotive of this 
type was built a few years ago. Evidently there are still 
some difficulties to be overcome as the experiment did 
not turn out satisfactorily. 

There is now under way a comprehensive study of 
the potentialities of the gas-powered turbine for use in 
locomotives and, while it is too early to make any posi- 
tive predictions, I am inclined to the belief that this 
type of power offers tremendous possibilities for an 
economical, simple and effective prime mover. 
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Freight Cars 


The number of freight cars which will be permanently 
retired upon cessation of hostilities will depend upon the 
immediate postwar requirements. A large number oi 
cars, estimated at a million, should be permanently re- 
tired in the next ten years, which is comparable to the 
789,600 cars retired during the period from 1932 to 


- 1940, inclusive. 


We hear much about lightweight freight equipment 
as a postwar development. Before becoming too enthusi- 
astic about the possibilities of light freight equipment, 
let us examine the problems confronting the designers 


of such equipment. The major problem confronting the 


designer of freight equipment is that of control of long 
trains at high speeds. The difference between the empty 
and load-limit weight of a freight car is particularly un- 
desirable for high-speed service as the braking force pro- 
vided in the cars ranges from 60 to 75 per cent of the 
light weight of the car based on 50 Ib. cylinder pressure. 

Considerable research work will be necessary before 
an ideal lightweight car, capable of meeting all of the 
requirements of high-speed train operation is placed in 
service. To facilitate the work of the designer it would 
be well to consider classifying lightweight freight equip- 
ment into two groups: Group 1, cars to be used at mod- 
erate train speeds to increase the ton-mile revenue and 
designed to carry bulk commodities; Group 2, cars to 
be used at high speed in long trains to carry express 
freight. 

The firet group of lightweight cars should be designed 
to take advantage of the newer material and recently 
developed methods of construction. The nominal load 
limit of these cars should not exceed three times the 
light weight of the car unless some kind of special brak- 
ing arrangement is developed to overcome the stopping 
difficulties referred to above. Many of the problems found 
in the development of such a car are similar.to those in- 
volved in the development of cars in Group 2. 

The second group of lightweight cars should be de- 

signed to meet the high-speed service requirement forced 
upon the railroads by competition. These cars should be 
capable of being controlled in long trains with the same 
dispatch as are passenger trains. The ratio between the 
light weight and load limit of these cars must be sub- 
stantially reduced in order to obtain sufficient braking 
power and truck-spring deflection for efficient high-speed 
service operation. A lightweight freight car suitable for 
high-speed service should be provided with (1) trucks 
with longer wheel base; (2) better spring suspension; 
(3) suitable brakes; (4) effective and permanent longi- 
tudinal cushion device. 


The longer wheel base truck is advocated to reduce 
the frequencies of nosing and of the vertical displace- 
ments. The vertical oscillations induced at the rail 
joints can be minimized if the rail joints were eliminated 
by welding. However, it will be years before all-welded 
rails can be expected. We also know that vertical oscil- 
lations will not be totally eliminated as long as vertically 
acting springs are used. The difficulties experienced in 
providing suitable truck springs which will effectively 
cushion the car body under every type of load are well 
known. The difference in the weight of the car when 
empty and fully loaded complicates the problem as much 
as the limited travel allowed for the truck springs which 
is governed by the permissible coupler height between 
light and loaded weight. 

The introduction of truck snubbers has been for the 
purpose of dampening the vertical oscillations. This 
remedy is not a permanent solution to the problem as 
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most snubbers are dependent on friction to absorb the 
us energy developed and this means wear. 
Moreover, most of the snubbers used operate only in 
one direction. Their action prevents a quick compression 
of the truck springs, but they do not prevent quick re- 
bound. A study of the application and effectiveness of 
snubbers may disclose fatigue failures of side frames 
andaxles. A truck-bolster suspension which will permit 
more lateral freedom seems desirable. f ; 

A long-range building program of new freight equip- 
ment calling for the construction of 125,000 new cars 
and the retirement of a similar number of old cars yearly 
for eight years should be contemplated. Work on the 
designs of these cars should be begun now. The designs 
should incorporate the use of welded construction and 
suitable high-strength steel with corrosion resisting prop- 
erties where found economical to do so. The use of 
lightweight materials, such as plywood, aluminum as 
such, or in combination with other materials, should be 
encouraged where comparable strength with lighter 
weight can be obtained. Strength sections made of folded 
thin materials have not yet been introduced in the freight- 
car field. It is well to remember that the specific weights 
of respective lightweight materials are not indicative of 
the possible weight reductions and that the load-carrying 
performance of railroad equipment is governed princi- 
pally by the deflection of the car structure. 

The first designs agreed upon and tested should not 
be considered as final for the entire program, but should 
be revised and brought up to date from time to time, 
based on experience, keeping in mind that the cars built 
must be durable, free from maintenance, and capable of 
withstanding shocks encountered in the higher switching 
speeds without damage to car bodies and lading. The 
ars, therefore, should be provided with a durable cush- 
ioning device of constant capacity. 


Passenger Cars 


The development of postwar rail passenger transporta- 
tion will be governed largely by the demand. The Amer- 
ian public is becoming air-minded and the loss of passen- 
ger traffic and revenue by the railroads must be studied 
with concern. Air lines are expecting to carry up to 
70 per cent of the pre-war railroad trans- continental 
revenue passengers. The aircraft industries are now 
geared up to a high production of military planes. The 
larger type of military plane can easily be modified into 
luxurious air liners. However, air travel as an every- 
day, time-saving way of traveling must be considered 
in the light of the ratio of time of flight to time required 
to travel between business centers and airports. The 
total cost of travel vs. the comforts enjoyed will, to many 
travelers, become the influencing factors when choosing 
between air and rail transportation. A major portion of 
the traveling public will demand low-cost transportation 
ata reasonable speed, but a number of first-class travelers 
mar resort to air transportation. 

The use of lightweight equipment, which to date has 
only been partially developed, can be furthered. The de- 
sgners of lightweight cars have now available new ma- 
trials which can be incorporated into the structures of 
these cars. To date, the weight of the standard coach car 
tas been reduced from 172,000 Ib. to 107,500 Ib. Safety 
‘urements imposed upon the railroads since these 
lghtweight cars were built have caused the weight to 
be increased to 110,000 Ib. per car. The weight of the 
‘mponent parts, in per cent of the total weight of these 
lightweight cars will range as shown in the table. 

lt is evident that only few reductions in the weight 
ot the component parts of the cars can be made. Further 
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Distribution of the Weight of Lightweight Passenger Cars 


Taken from the 1935 report of the Mechanical Advisory Committee 
of the Federal Coordinator of Transportation 


Per cent 

kuk 28 to 29 
Under frame CCC 15 to 16 
Air-conditioning equipment es. 5 to 6 
Side construction . 5 to 6 t 
End construction .......... . 1to2 
Side and end sheathing EM 4 to 5 
Roof construction and sheathing . 4to 5 
Vestibule construction .............. 2 to 3 
Floor constructiog ..........-... . 3 to 3.5 
Coupling equipment ................ .4to5 
Windows .......... . 15 to 2 
Inside finish . 2.5 to 3 
Inside furnishing ................... . to 5 
Ventilation es . 0.25 to 0.3 
Heating equipment 2 to 3 

C ef . LS to 2 
Electric equipment. 6 to 7 
Insulatioor nn 1.5 to 2 
Bolts and paint, et é UU V: 2 to 2.20 


reductions in the weight of specialties and finish are 
possible through research in the utilization of new light- 
weight material. The use of welded assemblies in lieu 
of castings offers a weight-reducing possibility. The air- 
conditioning equipment, the generators, and development 
of new insulation can be considered as possible items in 
which weight can be reduced. The inside finish should 
be kept simple and light weight. 

The comfort or ease of riding of these cars at high 
speeds is dependent upon the track condition and the 
functioning of the trucks. Ample, but controlled, lateral 
motion should be provided in passenger trucks. Some 
device should be developed which will resist accelerations 
of the body, either vertically or laterally, in proportion 
to the forces exerted. Devices intended to dampen ac- 
celeration function proportionately with the displace- 
ment and not with the acceleration. A sudden stop of 
a lateral displacement at the end of the permissible travel 
of the car body is very annoying and adversely com- 
mented upon by passengers. 

The outlook on the passenger service should be that 
air transportation will become a definite factor in long- 
distance travel. Much of the overnight rail sleeper traffic 


- will not change. Travel between distances up to 400 miles 


in de luxe coaches, if as comfortable as it is safe, should 
appeal to the general public. Therefore, it behooves the 
railroads to revise their schedules for the benefit of the 
public and develop and plan the construction of postwar 
lightweight coaches which will enable them to meet com- 
petition. 


The Place of a Central Research Laboratory 


In outlining some of the more obvious needs and possi- 
bilities in postwar research, it seems to me there is a 
great future in store for a central research and testing 
laboratory, owned, operated and controlled by the rail- 
roads. Up to this time all our investigations have taken 
place in the laboratories of the railroads, universities or 
private industry, from all of whom we have received com- 
plete cooperation and satisfactory results. It should be 
recorded that in our associations with private research 
laboratories the companies involved have been completely 
above reproach in their relationship, enabling us to main- 
tain the integrity so necessary in any unbiased investi- 
gation. However, there are those who will always harbor 
some suspicion that influence might have been exerted. 
For this reason, if for no other, a railroad-owned testing 
plant would have a beneficial effect on all associated in- 
dustries. Furthermore, it would tend to avoid duplica- 
tion of effort where several organizations may be working 
on the same problem, each without knowledge of the 
other’s activity. Such a laboratory should include a loco- 

(Continued on page 14) 
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Pestwar Possibilities ef 


Materials for Railroad Use’ 


U noer normal peacetime conditions, railroads consume 
about one-fifth of the total production of steel in the 
United States. This represents a tremendous expense 
and, if there is any means by which that expense may be 
reduced and the life of our steel products increased, we 
must adopt it. It has been estimated that about one mil- 
lion tons per year of steel are lost by corrosive action, 
a large part of this loss occurring on railroads. As we 
look ahead into the post-war period, we are seeking for 
means of reducing that loss. Some of the new metals, 
particularly aluminum, may be an answer to part of that 
problem. Under most conditions aluminum is non- 
corrosive and should have long life from the standpoint 
of corrosion. We are making studies at the present time 
of the possibilities of aluminum in freight cars. 

Steel itself may be rendered relatively non-corrosive 
by various alloy additions. These do not entirely pre- 
vent rusting but they materially retard it and low alloy 
steels having a corrosion life several times that of ordi- 
nary carbon steel are now available. They have been 
recognized to a considerable extent in freight car con- 
struction but are still not generally used. Such uses will 
probably increase. Stainless steel has already been rec- 
ognized in a major way in the construction of passenger 
cars. Due to the high cost of stainless steel resulting 
from its high alloy content, it would appear that passen- 
ger equipment is as far as we shall be able to go in the 
use of stainless steel. 

Regardless of what we may do in substituting non- 
corroding or slowly corroding steel, unquestionably our 
major use of steel products will in the future continue 
to be the ordinary carbon steel variety which requires 
some form of protective coating. This means paints. 
The paint industry is changing rapidly with respect to 
the types of materials used. The plastics industry has 
developed a large variety of synthetic resins which, when 
incorporated into paints, improve the durability and pro- 
tective action in a major way. Many of the synthetic 
resins we know about we are not able to use today be- 
cause of military priorities. It seems certain that after 
the war these resins will be largely used in the protec- 
tion of railroad equipment and structures. Similarly, 
rust inhibitive pigments are being improved and new de- 
velopments are taking place. 

While the losses of material due to corrosion and decay 
are serious, they are slight in comparison with the actual 
wear and tear of material in railroad service. In wheels 
we suffer great losses due to abrasive wear of metal 
from the treads. Methods of heat treating the steel in 
wheels have been developed and greatly extend their life. 
Such heat-treated wheels are used on most of the high 
speed passenger trains and on certain locomotive wheels. 

On a conventional railroad axle, the journals on which 
the bearings are carried, gradually wear away until a 
condemning dimension is reached, at which time the axles 
must be scrapped. We can extend the life of such axles 
many times by use of anti-friction bearings which avoid 
abrasive wear on the journals. 


Abstract of a paper presented at the annual meeting of the American 
Society of Mechanical Engineers (Railroad Division). 
t Assistant to the vice president (research and test), Southern. 
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By C. B. Bryant} 


Metal spraying can be used to apply hard steel coat- 
ings on parts which have worn in service. These parts 
can then be remachined to their original size and re- 
turned to service. Metal spraying is already used to a 
considerable extent in the automotive industry in build- 
ing up worn crankshafts, etc., and is being used to a 
minor extent in railroad operations in building up piston 
rods and similar parts. As the method becomes im- 


proved, it will doubtless have much wider application 


in railroad service in building up other parts when worn, 
thus enabling their continuance in service. 

One of the wartime developments in preventing wear 
is the electro-plating with hard metals, particularly chro- 
mium, of wearing surfaces. This method is being used 
almost entirely in military applications and is not avail- 
able to us today. Internal combustion engines electro- 
plated with chromium on the inside of the cylinders and 
on the outside of the pistons have greatly lengthened 
service life. j 

There are many parts of railroad equipment where 
wear takes place in which flame hardening, which is a 
type of localized heat treatment, can be applied in order 
to reduce wear. In locomotive crossheads, the flame 
hardening of some of the steel surfaces will prolong the 
intervals between renewals. In our manufacture of frogs, 
we are experimenting with the flame hardening of cer- 
tain areas of the rail comprising the frogs so as to reduce 
the wear at those points where the abrasion and impact 
of wheels is most severe. The process looks very prom- 
ising and will be extended. 


Possibilities for Saving Weight 


The great weight of railroad rolling stock focuses at- 
tention on any method of reducing weight so as to make 
possible hauling more pay load without increasing total 
weight of equipment plus load. Aluminum, already men- 
tioned as having advantages in resisting corrosion, alsc 
has advantages in reduction of weight. A number o! 
experimental aluminum freight cars have been built anc 
others are projected. The decision on uses of this sor! 
is strictly an economic one and we must balance th 
reduction in weight and the resulting lowering of oper 
ating expense against the increased cost of equipmen! 
built with aluminum. It is too soon to state just where 
and how extensively aluminum will be used in freigh! 
car construction. Unquestionably it will find large ap- 
plications. Magnesium is still too new for us to hazarc 
any guesses as to whether it will be available and at 
tractive in railroad equipment. : 

Even in all-steel car construction, it is possible to mak 
substantial reductions in weight by taking advantage o 
the high strength of the low alloy steels. In an ordinary 
50-ton freight car it has been calculated that we can savt 
approximately three tons by the use of low alloy stee 
instead of ordinary carbon steel. For these three ton: 
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weight saving we must invest under present condi- 
s an additional $126.00 per car. Assuming an ex- 
nely conservative figure of operating saving, it ap- 
rs that the additional expense of the high strength 

alloy steel should be recovered in a period of ap- 
ximately five years and that for the remaining service 
of the car, probably another 20 years, the weight 
ing would accrue as an operating economy. Unques- 
nably there will be many more cars built of steels of 
s type in the future. á 
\We need rolling stock of better overall performance 
in we now have. The high speed tank car trains 
nsporting petroleum to the east coast have shown con- 
erable weakness in our conventional trucks and other 
rts which perform satisfactory at low speeds but which 
ist be improved in order to permit continued high 
‘ed operation. Our spring action is imperfect at high 
reds. In tank car operations this situation is being 
t at least for the time being by an extensive program 
equipping tank cars with snubbers to restrict the har- 
mic bouncing of the springs. 
The use of anti-friction bearings in locomotives and 
rs will improve their performance greatly, and, as you 
iow, such bearings are virtually standard equipment on 
| new passenger cars and most new locomotives. The 
onomies of anti-friction bearing applications in freight 
uipment are not fully determined as yet. The manu- 
cturers of anti-friction bearings believe that there is an 
onomic advantage in their use in freight service but as 
+t railroads have not been convinced. The fact that this 
ibject is debatable and that it is being discussed, implies 
iat there is a good possibility of an economic use of 
ati-friction bearings in freight equipment and the post- 
ar period will doubtless see a considerable number of 
reight cars so equipped. 

We suffer a certain amount of damage to commodities 
eing handled in box cars due to condensation of mois- 
ire on the inner surface of box car roofs which drips 
own and damages the lading. Some form of insulating 
aterial which could be applied cheaply which would 
tevent this sweating and dripping, would avoid such 
amage. We need non-porous linings for the floors and 
1 the sides of box cars. We frequently have damage 
laims due to oil or other deleterious materials soaking 
ato the conventional wood floors or sheathing and later 
eeding back into easily damaged commodities, such as 
igarettes, sugar, flour, etc. A non-porous lining mate- 
ial which would not soak up such materials would be 

great advantage. 


Wartime Products Open New Fields of Use 


; There is a large group of new materials which we are 
tching because they will be available in volume after 
war, the uses for which we do not now appreciate. 
minum, for example, is now available at an annual 
e of about two billion pounds, which is more than 
times the maximum rate of pre-war production of 
inum. All of this is now going into military uses. 
hen, after the war, these uses no longer exist, this 
endous capacity will be available for ordinary in- 
trial purposes and doubtless many applications we do 
even think of today will be found. 

In the field of steel, the war has forced on us, because 
do not have enough alloys to use in the conventional 
v.a new series of steel chemistries. These have been 
oped under the name of the National Emergency 
tis of Steels. The basic theme of the NE steels is 
we of smaller quantities of alloy than have been 
ventional and it has been found under the impetus of 
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wartime demands that such steels with low alloy content 
can by proper methods of heat treatment be used effec- 
tively where high alloy steels were formerly thought nec- 
essary. Since alloys are much the most expensive ele- 
ments in steel, the NE steels will offer us a means of 
using alloy steels in more places than have been eco- 
nomically possible in the past. ö 

In the new field of plastics, now so rapidly developing, 
there will doubtless be a great many applications in rail- 
road service. We have already used plastics in the in- 
terior trim of passenger cars but so far have made no 
appreciable applications for purely utilitarian purposes. 
One such possible application which we are discussing is 
in providing better seals for the journal boxes on our 
freight equipment. A plastic self-conforming journal 
box lid coupled with an effective dust guard would 
greatly improve bearing performance. 

The plastics industry has been trying for some time to 
produce a synthetic bristle suitable for paint brush manu- 
facture. One such synthetic bristle is being marketed in 
considerable volume. Unfortunately for us, synthetic 
bristles are restricted to military uses at present. It is 
my understanding that they are entirely successful as a 
substitute for the natural bristle and we shall be inde- 
pendent of the importation of natural bristle for paint 
brush manufacture in the near future. 

The Association of American Railroads is at present 
working on specifications for air brake hose which will 
avoid the use of natural rubber and in the near future 
you will be riding on trains in which the brakes will be 
controlled by air carried through synthetic rubber hose. 
The War Production Board has just issued instructions 
requiring rubber hose manufacturers to adopt synthetic 
materials in such hose in order to release our remaining 
supplies of natural rubber for uses where substitutes 
have not yet been worked out. 

The subject of locomotive design is an extremely ac- 
tive one at present and important changes are in prospect. 
In our Diesel locomotives improvements in Diesel en- 
gines, probably the use of smaller cylinders and more 
cylinders per engine, seem likely. The present costly and 
heavy electric transmission may be supplanted in part 
by some direct mechanical drive, probably through fluid 
couplings. 

Commercial installations of gas turbines are 
already operating successfully and on one locomotive in 
Switzerland a gas turbine is now in use. Because of 
wartime restrictions, we are unable to learn much about 
this Swiss installation. American manufacturers of gas 
turbines have designed locomotives and are waiting only 
for the release of materials in order to construct some for 
use in this country. 

Because of fuel considerations, it seems certain that 
the steam locomotive burning coal will continue to be the 
chief motive power used on American railroads. In this 
type of locomotive also development is proceeding rap- 
idly. Boiler pressures of 500 lb. per square inch are 
in prospect and this will improve locomotive perform- 
ance as well as economy. A direct drive turbo locomo- 
tive is under construction. This design would have great 
advantage over the reciprocating type in avoiding coun- 
terbalance difficulties and in permitting higher speeds 
without destructive effect on track and structures. A 
multi-cylinder steam locomotive is on the drafting boards. 
This proposes to use a large number of small cylinders 
directly connected to driving axles. No counterbalanc- 
ing difficulties would exist. 

There are several new processes available which will 
doubtless have railroad applications. In the rapidly ex- 
panding field of electronics, now so much advertised, 
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there are valuable methods of process control, particu- 
larly heat treating, which will be of help to us. The 
induction heating of metals for processing and for heat 
treating will enable us to control quality of critical parts 
better than at present. 

The use of infra-red heat for the drying of paint is 
already common in the air-craft and munition industries. 
The use of infra-red drying enables paint to be applied 
and re-coated within a period of a few minutes. When 
we build freight cars under present conditions, it is nec- 
essary for the car builder to have a very large paint shed 
together with expensive track storage facilities in order 
to take care of the three coats of paint which are con- 
ventionally used. If all three coats could be applied with 
assistance of infra-red for drying without moving the 
car and all within the space of a few minutes that ele- 
ment of cost would be materially reduced. 

The post-war period will make available to us better 
methods of inspecting materials, such as by use of X-ray 
and by the use of radium emanation, Military uses are 
requiring all possible output of equipment of this type 
under present conditions. One railroad has employed 
the radiographic testing of welding, which was applied to 
a leng stretch of welded track installed in a tunnel. 

As. you can see from the high points which have been 
mentioned, railroads have a tremendous field of new 
materials and processes to consider and to choose from 
in shaping post-war activities. 


Discussion 


W. M. Sheehan, assistant vice-president, General Steel 
Castings Corporation, referred to the advantages of 
flame and induction hardening which produce exception- 
ally hard wearing surfaces without sacrifice of strength 
and ductility in steel castings, now being made with 
yield points up to 100,000 Ib. per sq. in and with tensile 
strengths proportionately higher. Mr. Sheehan referred 
to the effective work of various A.S.M.E. professional 
divisions including the Railroad, Metals Engineering, 
Fuels, Oil and Gas Power, Rubber and Plastics and 
urged railroad men to take full advantage of all the in- 
formation which these various A.S.M.E. divisions have 
to offer, bearing on railroad work. 


Problems of 


Railway Researeh 
(Continued from page 11) 

motive testing plant and experimental track, together 
with facilities for the testing of axles, draft gears, journal 
bearings, brakes, and all the other apparatus now scat- 
tered over the country. Because of the close cooperation 
between the research offices of the Engineering and 
Mechanical Divisions of the Association, such a labora- 
tory would house the staffs and equipment of both offices, 
thus bringing even closer the ideal of interrelated re- 
search between track and equipment which are dependent 
upon each other. 


Discussion 


Lawford H. Fry complimented the author on the paper 
but objected to the suggestion that reducing the dead 
weight of a locomotive does not result in much gain. Mr. 
Fry said that if the reduction in weight can be used to 
give increased boiler capacity it is well worth while. 

C. T. Ripley spoke in favor of a central research organi- 
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zation and laboratory which he believes has tremendo 
possibilities for improvement in railway service and ope 
ation. He said that the making of duplicate tests on i 
dividual railroads and the failure to exchange informatic 
regarding test results in highly expensive and inefficier 

A. I. Lipetz, chief consulting engineer, American Loc 
motive Company, said that the railroads should no 
consider whether tractive effort or efficiency are moi 
important, as the locomotive is not only a machine ri 
quired to develop high initial tractive effort in startin 
but also capable of sustaining enough drawbar pull | 
haul heavy trains at high speeds. 

R. M. Ostermann, vice-president, The Superheate 
Company, said that future development of the steam loc 
motive depends upon thermal grounds and designet 
must do their utmost to secure an increased heat dro 
which means larger steam expansion. 

W. S. H. Hamilton, equipment electrical engineei 
N. Y. C., said that the electric locomotive is the only typ 
of motive power with either tractive effort or horse 
power limited only by the locomotive weight and powe 
available at the powerhouse. He said that manufac 
turers must reduce the cost of electric locomotives am 
power companies supply cheaper power. He maintaine 
that the rapid acceleration features, characteristic o 
electric locomotives, are not fully appreciated and, whet 
they are, much wider use of it may be expected. 

Col. N. D. Ballentine, assistant to trustee, N. Y. O 
& W., spoke in favor of a central research organizatior 
which should develop information regarding many fac 
tors now being overlooked. 

A. F. Stuebing, development engineer, Carnegie Illi. 
nois Steel Corporation, said that over 50,000 lightweight 
freight cars, embodying all different types of construc 
tion, have been in service, some as long as 9 years, on 
50 railroads and private car lines and that the railroad: 
and car builders should study experience with this equip- 
ment as a basis for new designs. He maintained that 
high strength cars with thin sections are standing up in 
service, but further efforts should be made to determine 
the minimum thickness of a section which is most gen- 
erally satisfactory and economical. Mr. Stuebing referred 
to the effect of lightweight freight cars in reducing mo- 
tive power requirements and stressed this advantage in 
reducing the cost of operating high-speed trains. 

K. F. Nystrom said that increased speed is the key-note 
of the transportation problem and that, under favorable 
conditions it is entirely feasible for railroads to operate 
safely on tangent level track with passenger trains up 
to 150 miles an hour and freight trains up to 100 miles 
an hour. He said that passenger car design should be 
functional and not merely consist of adhering to pre- 
cedent and "keeping up with the Joneses." The appli- 
cation of skirts to passenger car sides, for example, may 
improve cars from an appearance standpoint, but are a 
detriment mechanically since they raise the sound level 
in the cars 2 points and assist in the accumulation of as 
much as five tons of ice under the car body during win- 
ter operation in northern climates. Mr. Nystrom sa! 
that no freight car trucks are in service today which en- 
tirely meet the requirements and that length of whee 
base is not fundamental in determining the riding quali- 
ties of a truck. He maintained that more important fac- 
tors are properly located springs, more spring deflection, 
ample provision for lateral play and a good deal of rubber 
to reduce noise. Mr. Nystrom stated that present car 
axles are too heavy and the hollow axle development 
seems to hold considerable promise. He said that roller 
bearings are essential for high speed operation of freight 
cars as well as passenger cars. 
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The Education of Engineers” 


Mx 1931 it was my pleasure to meet groups of en- 
gineers of all kinds at engineering meetings in a num- 
ber of communities widely scattered throughout this 
country. Several times this question was asked: "How 
many engineers in the room are today practicing that 
type of engineering on which they specialized in col- 
lege?" In some instances more than 50 per cent were 
not so doing. Men who, for instance, had specialized 
in civil engineering at college, were practicing me- 
chanical engineering, electrical engineering or mining 
engineering, and vice-versa. 

That same year, as we were getting deeper into the 
depression, a young engineer, possibly seven or eight 
years out of college, came to see me for advice about 
securing a position. He was a graduate mechanical 
engineer and after leaving college had gone into a highly 
specialized field. It was one of the first to be hit by 
the depression and there seemed little possibility of 
its reviving as long as business remained subnormal. 
I made a number of ar ee about possibilities in 
other lines of mechanical engineering. He showed lit- 
tle interest in these, because he insisted his experience 
had been entirely in the highly specialized field and he 
did not feel that he could adapt himself to another 
phase of engineering—this in spite of the fact he was 
a graduate engineer of one of our oldest and best 
known engineering colleges. 

There was a time, many years ago, when economic 
and industrial progress was slow; a man might go 
threugh an entire lifetime without suffering any severe 
upsets because of radical changes in his profession or 
occupation. Those days have passed. Today we can- 
not afford to allow ourselves to get into a rut, but 
must be ever on the alert to adapt ourselves to radical 
changes in conditions in business and industry, or in 
professional work. 


Know Fundamentals and English 


This emphasizes the fact that it is of prime im- 
portance in engineering education to give the student 
a thorough grounding in fundamentals, so that when 
he completes his college course he will be prepared 
to adapt himself to almost any type of engineering 
work. He may want to take specialized post-graduate 
work in college, particularly if he is research-minded, 
or is specially well equipped to advance along certain 
highly scientific lines. In most instances, however, the 
voung man with a good, sound basic training in the 
fundamentals of engineering will find that there will 
be ample opportunity to continue his training and 
Preparation on the job, as he finds his place in en- 
gineering or industry. 

Many engineers will tell you of the difficulties that 
they had in adjusting themselves to their life work, 
because for one reason or another they were not so 
trained in college as to have a thorough understanding 
of how to apply mathematics and engineering principles. 
Possibly this is because “the book” is followed too 
closely and not sufficient effort is made to train the 
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Postwar problems on railroads 
will call for men thoroughly 
grounded in fundamentals— 
Cultural training in lieu of 
specialization needed as a 
foundation for broad leader- 
ship — Instruction in duties 
of citizenship recommended 


engineering student on how to think and how to 
utilize his imagination. That is a big task and the 
student will do well, if possible, to go to an engineering 
college where the members of the faculty have some 
reputation for achieving this end. 

Most engineering colleges have in more recent years 
taken active steps to correct one of the weaknesses 
in engineering education. That is to see that the en- . 
gineer is better trained in the use of English. It is 
a tool which is invaluable if he expects to make much 
real progress. An engineer must know how to ex- 
press himself accurately and forcefully on his feet, if 
he is to convince his superiors of the value and im- 
portance of the things he is developing. Moreover, he 
must be able to put his thoughts clearly and logically 
in writing, for he will be called upon to make numerous 
reports, or to carry on extensive technical correspond- 
ence, or write complicated specifications. It will be a 
great day in the progress of engineering education when 
every professor will be as careful to train the student 
in making a clear-cut and effective presentation on his 
feet or in writing, as he is in being sure that he has a 
good understanding of the technical subject being taught. 


Leadership and Social Consciousness 


The engineer, as well as other college and university 
trained men and women, will not be able to make his 
best contribution or to give the best account of his tal- 
ents, unless he is trained to regard himself as a respon- 
sible member of the community. The time was when 
the engineering students in many of our universities 
kept pretty much by themselves and took pride in the 
fact that they were the overall boys or the roughnecks of 
the institution. That day has passed and in some of our 
universities the members of the engineering school are 
leaders in university affairs. 

It is becoming more and more generally recognized 
that the engineer must develop a social consciousness. 
In at least one engineering college, the Carnegie In- 
stitute of Technology, what is known as a Social Rela- 
tions Program is followed throughout the entire four 
years of the college course. .More and more our engi- 
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neering colleges have come to the conclusion that time 
must be taken, even though certain technical subjects 
may have to be subordinated or eliminated, to train the 
students along these broader lines. While it is true that 
at best not much time can be devoted to them, a tremen- 
dous amount of progress can be made by careful plan- 
ning and proper emphasis. 

There is a tendency in some places to go a step fur- 
ther, and because the citizens of this Republic are the 
rulers and should know how to make their influence felt 
in civic affairs and government, to give them some train- 
ing or coaching in this respect. Our own Society has 
an Engineers’ Civic Responsibilities Committee. While 
it has made slow progress, it is now devising more or 
less ambitious plans to stimulate thinking along these 
lines in our College Branches and to secure the co-opera- 
tion of the Local Sections in so doing. 

Certainly in a public utility, such as the railroads, 
which requires a strong public and employees relations 
program, it would be a real asset to have the men in the 
technical departments understand the importance of 
good and responsible citizenship and be prepared to do 
their part in assisting the communities in which they live 
to understand how to deal best with the public utilities 
and industries which serve them. 


A Place for Cultural Training 


Have you not often been amazed at some of the ugly 
machines that have been designed, or at some of the 
crude looking concrete structures that have been erected ? 
It has been suggested that the most efficient and most 
effective machines are those which are most artistically 
designed. The first models are almost always crude and 
awkward, but as the design is refined through experi- 
mentation and refinements in engineering design, the 

arts take on more graceful lines. The Metropolitan 
useum of Art has an industrial art department, widely 
used by industrial designers and manufacturers. 

The value of art appreciation on the part of the railway 
mechanical engineer is reflected in the keen interest the 
public has taken in these recent years in the streamlined 
and modernized passenger trains. We all realize how 
much they have done to improve the competitive posi- 
tion of the railroads in attracting passenger business. It 
is of interest, also, in this connection, to note what is 
being done throughout the country in the modernization 
of railroad stations and the extent to which the engineer 
has taken advantage of more artistic arrangements and 
interior finishes. 

We have accomplished so much in speeding up engi- 
neering training for the young men entering the serv- 
ices that a goodly number of people (some of them 
prominent educators) have suggested that it is all non- 
sense to spend four years in college, and that hereafter 
engineering courses should be completed in a much 
shorter time. But at what expense has this been done? 

The non-technical and cultural studies which help the 
engineer better to implement his technical training and 
make him a more influential factor in the community 
have been brushed aside. He is being trained as a 
technician, rather than as a responsible citizen—a sort 
of robot, rather than a well balanced individual. That 
may be necessary under war emergency conditions, but 
it bodes ill for the future, when we return to more nor- 
mal times, unless the men now being so trained deliber- 
ately take steps to overcome the handicap. 

Certainly the railroad mechanical engineer of the 
future, if he is to give the best account of himself and 
help the railroads improve their services in such a way 
that they can meet the competition of other types of 
carriers, will have to understand far more than how to 
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operate a slide rule or apply mathematics and engineer. 
ing principles on a cold-blooded basis. 


Duties of Citizenship Need Stress 


One other thing—we have been thinking in terms of 
the railway mechanical engineer. Few mechanical engi- 
neering graduates, however, who go into railroad work 
will achieve that particular position, even though the 
may have had that goal in mind as students. As the 
climb upward from the bottom of the ladder they will 
find themselves distributed throughout the mechanical 
department in all sorts of special or supervisory capaci- 
ties, depending upon their peculiar abilities or oppor 
tunities. As they adapt themselves to these new posi 
tions it is quite likely they will find that their highly 
technical knowledge will be used less and less, and tha 
they must study to develop their managerial and admin. 
istrative abilities. Here is where the non-technical and 
broader phases of their college training will demon 
strate their value and importance still more forcefully 

Many, many men trained as mechanical engineers 
who started in the railway mechanical department, have 
eventually found their life work in other departments— 
operating, stores, purchasing, traffic, executive, etc.—oi 
with railway supply manufacturers in a variety of ca 
pacities, including sales engineering and promotion o: 
publicity, or in engineering education or the publicatior 
field. Here, again, the broader training to which I have 
referred is invaluable. We have made the mistake ol 
over-technicalizing our engineering training in the be 
lief that we could not spare the time for English, indus 
trial history and economics, which were classed more oi 
less as cultural studies in spite of their practical value 
in fitting the engineer to implement his technical knowl- 
edge. Art appreciation, even when directed along engi- 
neering and industrial lines, or the study of social rela 
tions problems, have had scant consideration. 

And the most important factor in a Republic, that ol 
making the engineering student "citizenship conscious, 
is woefully neglected. Engineers claim they are to 
busy to be concerned with political and governmenta 
activities, although more and more in these later day: 
they are being jolted out of their coma into partial con 
sciousness. Newark College of Engineering has had : 
discussion course on responsible citizenship for about : 
decade and it has demonstrated its value, in spite of tht 
small amount of time allotted to it. Let us hope tha 
our educators in all fields will awaken before it is toc 
late, and we have sold our birthright in a free land foi 
a mess of pottage. 


Discussion 


Dean A. A. Potter, Purdue University, complimente 
Mr. Wright on his paper and said that it expresses th 
best thoughts of the leaders of engineering college 
throughout the country. He said that, in the field o 


engineering education, emphasis should be placed not or 


specialization but on those courses which will give stu 
dents a good fundamental background in engineerin 
and particularly in correct methods of thinking, as wel 
as forceful expression, both verbally and in writing, anc 
in acquiring a new appreciation of the important par! 
which engineers must play in promoting human progress 
Dean S. W. Dudley, Yale University, also emphasize 
the importance of sticking to fundamentals in engi 
neering education without too much emphasis on spe 
cialized courses which restrict the viewpoint and ten 
to limit the usefulness of technical graduates who often 
and in fact usually, find employment in fields widely 
different from the ones they expected to enter. 
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EDITORIALS 


System-Wide 
Planning Needed 


?resent conditions make it impossible in most instances 
o do very much in the way of altering, re-equipping, 
ebuilding or relocating shop facilities on the railroads. 
Chey do offer, however, the best of opportunities for 
tudying mechanical-department shop needs because 
f the peak demand now existing for available motive 
ower and rolling equipment. Certainly the short- 
omings of existing installations are being made pain- 
illy clear to every mechanical supervisory officer whose 
uty it is to have locomotives and cars ready as and 
vhere needed for passenger and freight movements. 

Planning for the future should include a detailed 
tudy of the existing set-up with a view toward elimi- 
ating the bottlenecks and sore spots now being uncov- 
red. And this is the time when it should be initiated. 
Ne are all familiar with the attitude of a very sick pa- 
ient who resolves never again to take chances which 
an lead to a recurrence of illness. This state of mind 
egins to fade during convalescence and usually disap- 
xars completely after full recovery. A similar fading 
X interest in effective changes can be expected to occur 
is demands on existing railroad mechanical facilities 
lecrease to a point where they are again adequate in 
apacity, even though inconvenient and unduly expen- 
ive to operate. 

For years past most roads have undertaken many 
neasures aimed at improving the mechanical perform- 
ince of their equipment and speeding and improving 
heir shop output. But, most of the measures to which 
we can look were directed only at specific applications 
x problems and were not parts of a general program 
raise the level of performance throughout the entire 
nechanical department. Many of them were forced be- 
cause a particular set of conditions had become so bad 
that something had to be done. 

It is safe to say that there is no locomotive or car 
shop, no engine terminal or rip track, no matter how 
modern, which cannot be improved. The changes needed 
may fall in one or many categories: purchase and in- 
stallation of new machine tools and shop equipment, 
improvements in shop scheduling, rearrangement of 
existing facilities, erection of new shop structures, 
abandonment and consolidation of repair shops and 
tracks are only a few. None of these, separately, are 
new problems but they all need to be studied together 
now so that planning can proceed on a division or sys- 
tem basis rather than on the basis of relieving pressure 
m or improving individual installations. 

Such planning will need to take into consideration the 
changes in traffic volume to be expected in the coming 
dars of peace but, making allowances for war- produced 
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conditions, the present critical stage of maximum de- 
mand on repair and maintenance facilities should be 
made the starting point. The mechanical department 
is more properly to be regarded as a unit than as a 
number of scattered shops and repair points. 


Manpower Problem 
Calls for Action 


There are many evidences that the need for understand- 
ing of the problems of the railroads relating to man- 
power is the number one requirement of the moment, 
for if the roads do not find some practical solution, 


.those who rely on the railroads, including the armed 


services and the defense industries may well prepare 
themselves to accept a standard of service that will be 
considerably less efficient than that to which we have 
become accustomed in the past 24 months. Since 
August the unfilled personnel needs of the mechanical 
department, as reported by the United States Retire- 
ment Board, have been climbing. The increase in Sep- 
tember was quite sharp, less so in October and only 
slight in November. The overall change was from 
22,000 in August to 29,400 on November 1. 

The shortages are greatest in the labor groups, help- 
ers, machinists and car men. The shortage of miscel- 
laneous laborers has been high throughout the summer. 
They mounted to 4,305 on November 1. The shortages, 
as of that date, of shop laborers, stores laborers and 
helpers were 4,057, 1,700 and 3,218, respectively. The 
shortage of machinists increased from about 2,200 dur- 
ing the summer to 2,715 and the shortage of car men 
from 2,000 in September to 2,259 on November 1. 

Railroad managements find themselves in an uncom- 
fortable position as regards personnel, for the difficul- 
ties occasioned by the loss of men to the armed services, 
through recruitment of railway battalions, enlistment, 
selective service and the labor turnover have now been 
amplified by temporary losses because of absenteeism 
due to sickness and other causes. It may not be out of 
order, to emphasize a point, to call attention to what 
seem to be the end results of rather short-sighted past 
practices on the part of some railroads as compared 
with other industries. 

At the outbreak of war, in an honest endeavor to do 
the job which was most important, railroad manage- 
ment accepted the position of a civilian industry rather 
than a defense industry. Pride of accomplishment in 


` many cases caused railroad men to consider too lightly 


situations which were acute enough to have been faced 
squarely and dealt with in a cold, practical manner. 
We cannot help but feel that if many railroad officers 
had pointed out to those concerned, outside the indus- 
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try, what end results might be looked for when reserve 
capacity was used up, there might have been an entirely 
different attitude toward one or both of the questions 
of equipment and supplies and manpower. When 
labor personnel, both skilled and unskilled, is insuffi- 
cient, adequate supplies of materials and equipment will 
avail little in stepping up the production of passenger- 
miles and ton-miles. 

Our own contact with railroad mechanical officers 
and supervisors in the past 30 days has been a prolific 
source of information relating to the difficulties that 
are facing the roads. Labor turnover, sickness and the 
continued drafting of railway personnel for the armed 
services has brought about a situation where immediate 
action is necessary. Strangely enough, the most desper- 
ate need is for the retention of that type of labor that 
is most difficult to prove essential, namely laborers and 
helpers. Around any shop, either car or locomotives, 
and at any engine terminal there is a vast amount of 
plain, ordinary hard-labor jobs to be performed. The 
cleaning of fires and coal and water servicing at en- 
ginehouses are cases in point. These jobs have to be 
done or locomotives do not move and if there are no 
unskilled laborers to do them then the skilled men, or 
even the supervisors, have to pitch in and get things 
moving. In a certain mid-western despatcher’s terri- 
tory, in mid-December, there were 1,700 loaded cars 
waiting for power to move the trains and the power 
was at the enginehouse waiting to be serviced—while 
12 per cent of an already depleted labor force was off 
because of sickness. 

The detailed discussion of the present needs of the 
roads could be carried on and on. That would serve 
no good purpose. What is needed most is immediate 
actioh to stop any further drain on manpower. It 
may be that the present close contact of the armed 
services with railroad operation will help gain a hear- 
ing for the roads on a situation that can have a very 
direct bearing on the prosecution of the war. 


Designs Adapted 
To Future Needs 


An improved situation with respect to the production 
of railroad equipment is foreseen for 1944 by Joseph 
B. Eastman, director of the Office of Defense Trans- 
portation. This may, he says, permit the acquisition of 
some new passenger cars before the end of the year. 
For some time the railroads have been obliged to ac- 
cept cars and other equipment which have not been 100 
per cent of the best type, but recently they have begun 
to see the end of the war when they will have to re- 
sume normal competitive operations. This has caused 
them to look more critically at the equipment being 
offered. 

The situation is one which applies with particular 
force to passenger cars. In the post-war period, com- 
petition will be most keen in the passenger field. To 
meet it the railroads must equip themselves with the 
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best their ingenuity and that of the builders can off 
Among the future requirements will be designs whi 
take every advantage of the space which is available i 
a railroad ear and not in a bus or airplane. Room-ty 
will displace section-type sleepers. Designs are alre 
available which use space to advantage. There 
probably be a continued demand for overnight coa 
and these will require more comfortable seats and 
holstery and interior finishes which are both beautifd 
and durable. 

Other things anticipated are modulated air cond: 
tioning which avoids sudden changes of humidity, sim- 
plified and perhaps standardized methods of air-cond- 
tioning control, more effective air filters, improve 
lighting—both incandescent and fluorescent—and ade 
quate power supply systems. Dining cars will prob 
ably be equipped for mechanical refrigeration of foods 
Higher train speeds, necessitating modulated brake 
control, anti-wheel-slip control, and in some cases dy- 
namic braking, are projected. 

If cars are built now, it is probably that only a few 
of these refinements can be included, but if they are 
given consideration, car designs can be controlled t: 
permit their addition when they become available. 


Enginehouse Betterments 
Demonstrate Their Worth 


Nowhere has the value of improved engine termind 
facilities been better demonstrated in their effect it 
promoting increased locomotive availability than on th 
Norfolk & Western, at Roanoke, Va., where extensivt 
improvements and expansion of the yards and engin 
terminal were started in the fall of 1940 and com 
pleted last summer. As pointed out by C. E. Pond 
assistant to the superintendent of motive power, in: 
paper presented at the annual meeting of the America 
Society of Mechanical Engineers in New York o 
December 1, this eugine terminal, built in 1918, con 
sisted of a single 40-stall enginehouse and outside facili 


ties planned for servicing a maximum of 80 locomotive 


a day. The improvements mentiond have increased th 
handling capacity to 135 locomotives in 24 hrs. | 

Without going into the details of these improvement: 
which will be covered in a subsequent issue of Raika, 
Mechanical Engincer, suffice to say that a time stud 
of various locomotive servicing operations, conducte 
with the use of the new facilities, shows the followin 
average time in minutes: 


Ash Pitt ede es b End 22 
Inspection pit. 17 
Coaling station (including taking sand) 8 
Washing platform (including blowing down and talcing 
Water,: 88 18 
Engine inspection sheddadd ggg 22 
Totaal... oe a Le ENS IOS 87 


| 
A further analysis of operations at the improve 
engine terminal shows 35 per cent of the locomotive 


' switched back without being turned, 28 per cent of th 
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locomotives turned on the turn-table but not placed in 
the enginehouse, making a total of 63 per cent of the 
locomotives serviced, which do not go into the engine- 
house. The total elapsed time between arrival of a 
locomotive at the ash pit and the time it is actually ready 
for service, taking an average day for all classes of 
locomotives, is 3 hrs. 52 min. 


A point of importance in considering this figure is - 


the fact that the majority of locomotives serviced at 
this terminal are heavy, articulated types some of which 
develop a tractive force of 152,206 Ib. 


Prospeets for More 
Locomotives and Cars 


After two years of broken records of utilization of loco- 
motives and freight cars, which led many persons 
within and without the railroad industry to wonder 
when, if ever, the limit of capacity of American rail- 
roads would be reached, definite and positive evidence 
that the limit had been reached was presented in 1943. 
There were freight-car shortages during the spring and 
from mid-summer on—the first extensive shortages to 
be recorded since 1937. While not as tangible statistic- 
ally, there was also evidence that little more could be 
gotten out of the available supply of motive power than 
was gotten in 1943. 

Will additional equipment be needed this year? What 
are the prospects for the procurement of additional 
locomotives and cars during 1944? 

It seems evident that the nation approached close to 
its productive capacity during 1943. The prospective 
increase in freight traffic, measured in net ton-miles, 
has been estimated from about two to five per cent. 
There will probably be little if any increase in tonnage ; 
the larger volume will be the result of a continuance of 
the increase in the average haul which has been taking 
place steadily during the past two years. 

Last year opened with allocations for 20,000 open- 
top cars authorized for the first six months and 12,000 
open-top cars authorized during 1942 but not deliv- 
ered until after the heavy fall movement. The increase 
in cars owned by the Class I railroads from October 1, 
1942, to October 1, 1943, was less than 17,000; total 
cars of all types on line had increased about 28,000. 
It seems probable that the available capacity for freight- 
car building will limit the railways to a maximum, not 
exceeding 50,000 new cars during 1944. How many 
of this maximum are actually built will depend on how 
far military and lend-lease requirements are allowed to 
encroach upon the time of these facilities during the 
tarly months of the year. 

The locomotive situation is even more acute than 
the freight car situation. While it has not reached a 

&rious stage ground is steadily being lost in locomotive 
conditions ; locomotives are coming into the shops need- 
ing more work and more renewals with each succes- 
sive shopping. The present prospects are that some- 
thing over a thousand new locomotives will be made 
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available to the railroads during 1944, of which about 
600 will be Diesel-electric and 500 steam. Whether 
this proves an adequate supply depends somewhat on 
the trend of the manpower situation. Should it become 
further strained, new power will be required to replace 
slowed up repairs. 


New Books 


Srupies IN Arc WrrpiNG. Published by the James F. 
Lincoln Arc Welding Foundation, Cleveland, Ohio. 
1295 pages, 6 in. by 9 in., illustrated. Price $1.50 in 
the United States, $2.00 elsewhere. 

A collection of prize-winning papers on arc welding 
submitted in the Foundation’s 1940-42 Industrial Prog- 
ress Award Program. There are 98 papers on various 
welding subjects which represent the work of 113 
authors or co-authors. Most of the papers are pub- 
lished in their complete form; a few are comprehensive 
briefs of very lengthy contributions. There are nine sec- 
tions with 98 chapters. Each chapter deals with a specific 
design subject, each section is devoted to a particular 
field of application. The railroad section has nine chap- 
ters covering 108 pages with 87 illustrations. The sub- 
ject matter includes arc-welded Diesel-electric freight 
locomotive ; arc-welded construction of a fireless loco- 
motive; welding a locomotive boiler; welded design of 
a 250-ton flat car ; arc-welded conversion of tenders into 
tank cars; underframes for all-welded railroad pas- 
senger cars; arc-welded suspension for air-conditioning 
systems; construction of a rail-grinding car; fabrication 
of a steam locomotive cylinder. 

DIESEL LocouorrvESs— MECHANICAL EQUIPMENT. By 
John Draney. Published by the American Technical 
Society, Chicago. 472 pages, 5% in. by 8 in. Price, 
$4.00, cloth bound. 

This is the first book to be published in the United 

States in which the pertinent information relating to 

the mechanical equipment of Diesel locomotives has 

been assembled. The opening chapters in the volume 
deal with the elementary principles of various types 
of Diesel engines and explain in detail the design and 
functioning of such important parts as the fuel injec- 
tion pumps, nozzles, governors and the lubricating and 
cooling systems. Another group of chapters is devoted 
to the construction and maintenance operations re- 
quired on each of the makes of Diesel engines that are 
in use in locomotives in this country. A section covers 
the specifications and operating instructions for the 
principal makes and sizes of Diesel locomotives, while 
still other chapters describe the facilities required at 
shops and engine terminals for the servicing and re- 
pair of this type of motive power. The final chapters 
of the book deal in considerable detail with trucks, 
auxiliary equipment and the steam generating units in- 
stalled for heating service. There is a companion book 
on the electrical equipment of Diesel locomotives, by 
the same author. This will be reviewed in a later issue. 
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Accelerate A. A. R. 
Draft Gear Program 


The excellent freight train operating ef- 
ficiency of the critical year of 1943 was 
due in no small measure to the accelerating 
effectiveness of the draft gear maintenance 
program provided for by the Association of 
American Railroads’ Rules of Interchange. 
These rules classify all freight car draft 
gears as approved, nonapproved or obsolete, 
and the program has worked so well that 
during the 1l years it has been in effect 
about 700,000 cars, or one-third of the en- 
tire number of freight cars in interchange, 
are now equipped with approved draft gears. 
This should be a source of great satisfac- 
tion to the Mechanical Division of the Asso- 
ciation of American Railroads, particularly 
in view of proof of the effectiveness of the 
plan in terms of the fine condition of cars 
which were built new, rebuilt or maintained 
with A. A. R. approved draft gears during 
this period. 

The influence of these 700,000 cars has 
been to improve greatly the ability of the 
average freight train to get over the line 
without mishap regardless of great in- 
creases in weight and speed, which factors 
have enormously increased the intensity and 
frequency of end shock. The improvement 
is so pronounced as to afford definite prom- 
ise that when all cars are provided with 
the better types of approved draft gears it 
will materially reduce the number of break- 
in-twos occurring on freight trains and this 
is already apparent on account of the great 
amount of work being done on draft gears, 
couplers and attachments. 

One of the surest ways to circumvent the 
extreme wear and tear of the present serv- 
ice is to accelerate our draft gear and at- 
tachment maintenance programs.  Two- 
thirds of the total ownership in interchange 
are still equipped with draft gears of the 
nonapproved and obsolete types. Fortu- 
nately, nearly all of these cars have the 
standard A. A. R. pocket size, and the vital 
question of eliminating excess slack and 
improving efficiency is solved bv merely 
applying a modern draft gear. When this 
is done, it is good practice, of course, to 
be sure that the draft lugs, yokes and 
couplers are in good condition. The best 
maintenance policy is that which invests 
as heavily as possible in the best of the 
approved draft gear designs for replace- 
ments, scraps obsolete designs and spends 
money to repair only those designs known 
to be the best in the nonapproved list. 

The A. A. R. is to be congratulated for 
its report D. V. 1048 of July 28, 1943, 
which candidly reviews the conditions on 
cars equipped with approved draft gears 
after 5 years of extremely heavy and high 
mileage service. This is one of the most 
important A. A. R. research documents in 
many years because it supplies the first 
official data from which the user of draft 
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oupler and Draft 


gears can evaluate type efficiency and select 
the design best suited for long-term serv- 
ice on the car. The committee found that 
in nearly all cases, involving nine different 
types of draft gear, both gears and draft 
attachments were in remarkably good con- 
dition with no evidence of approaching a 
worn-out condition. The performance data 
based on tests under the 27,000-pound ham- 
mer are most instructive. I am in hcarty 
agreement with the modest statement in 
this report that "the whole program of 
certifying draft gears is having beneficial 
effects." F. H. Becherer, Superintendent, 
Car Department, Baltimore & Ohio. 


Conditions Which Require 
Further Study and Attention 


Coupler and draft gear inspection and 
maintenance on the D.L.&W. is as follows: 

1. To insure that car inspectors note the 
condition of the horizontal draft keys and 
attachments, the retainer end of the key is 
chalked with white chalk. Since this sys- 
tem was inaugurated more than a year ago, 
cross key failures due to keys losing out 
have been reduced to nothing. 

2. All cars given program repairs in the 
major shop have their couplers and 
knuckles normalized. 

3. All riveted yokes are attached to 
couplers at the major shop, where the 
rivets are machine driven and the gibs 
are set up to the coupler butt under the 
steam hammer. : 

4. All draft gears are dropped for in- 
spection as the cars pass through the major 
shop for program repairs. 

5. All bolts are eliminated from front 
and back carrier irons on all cars given 
program repairs. In some cases back car- 
rier irons are welded; this is done to 
eliminate delays caused by the nuts work- 
ing off the bolts. 

6. Conditions and defects which should 
be given further study by the railroads are 
as follows: 

The correction of the draft gear slack 
should be made a live subject by all roads. 

There is not enough attention being paid 
to the drooping coupler, and this is one of 
our bad offenders, where breaks-in-two 
are concerned. Possibly the rule pertain- 
ing to coupler alinement and adjustment 
should be given further study. 

Closer inspection should be made of ver- 
tical keyed couplers. Many defects exist in 
the coupler butt and shank that cannot be 
detected except by close inspection. 

There is not enough progress being made 
in regard to changing out the No. 2 D 
lock lifters, and in many cases where they 
are changed the condition of stuck locks 
still exists, because the worn condition of 


the lock where it comes in contact with th 
top wall of the shank has not been cor 
rected. 

More attention should be given to tk 
removal of the so-called push-down typ 
release lever.—K. H. Carpenter, Supers- 
tendent Car Department, D.L.&W. 


Car Inspectors Have 
Heavy Responsibilities 


The American railroads are today facing 
the most crucial period of their existen 
and delays of any nature are a serios 
handicap. One of the frequent causes of 
delays is failure of couplers and draft gear. 
Because of heavier and longer trains, coe 
plers and draft gears are subjected to a lat 
of punishment and therefore must be in 
good shape or failure will result. 

As cars pass over repair tracks, careís 
inspection should be given couplers an 
draft gears. Couplers should be gaged for 
height and adjusted to proper height. 4 
minute inspection should be made ío 
cracks or checks which may cause failure 
Inspect all coupler parts and renew al 
worn or broken parts. No. 1 or No. 2D 
type lifters should be replaced with No. E 
lifters. Coupler operating levers and ther 
attachments should also be inspected and 
repaired or replaced when defective. Mam 
cars are equipped with the newer types o 
draft gears, but due to the pressing ne& 
for every available car, many cars are now 
in service with the older and weaker type 
of gears. Many failures result because o 
loose and broken yoke rivets, cracked an 
worn yokes, broken or missing springs, am 
broken or missing cross keys. All of thes 
items should be watched closely by in 
spectors in train yards and on repair tracks 

As cars go through shops for classifie 
or general repairs, all draft gears and cov 
plers should be removed and examined am 
renewed or repaired, if necessary. Draf 
lugs, links and cheek plates should be in 
spected and repaired, if defective. 

Particular attention should be given t 
coupler operating mechanism on AAR typ 
D and E couplers with reference to th 
anti-creep feature. Many delays have beel 
experienced in the past due to trains pa't 
ing en route. 

Another common failure is the couple 
cross key working out because the retaine 
cotter key is missing, thus allowing tl 
retainer to be lost. 

These are all defects which we must reli 
on the car inspector to detect in regula 
train yard inspection. However, if thes 
items are watched carefully as cars pas 
through shops and repair tracks, and al 
worn or defective parts renewed or te 
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Gear Maintenance 


paired, we can materially reduce the num- 
ber of delays to cars in service.—F. E. 
Starr, Vice-President, Northwest Carmen's 
Asseciation, St. Paul, Minn. 


Failures Due to Defective 
Couplers and Draft Gears 


Our records indicate that of all the loaded 
cars shopped for repairs within the Chi- 
cago territory, about seven per cent are 
shopped on account of defective couplers 
or draft gears.—C. J. Nelson, Superin- 
tendent of Interchange, Chicago Car Inter- 
change Bureau. 


A Matter of Education 


The coupler shank, body and parts, espe- 
cially the knuckle and the back portion of 
the shank, should be carefully inspected for 
cracks. On cars going over repair tracks 
the contour of couplers should be gauged, 
renewing parts or coupler if necessary to 
restore the proper contour. 

Draft gears and attachments should be 
given careful inspection at all inspection 
points, shopping the cars for repairs which 
are found to have excessive slack or visi- 
ble defects. 

Cars going over light repair tracks for 
any cause should have the draít gears and 
attachments closely examined. This does 
not require the removal of the’ draft gear 
for examination, except when parts are 
defective or there is excessive slack. The 
amount of slack can be determined by push- 
ing the coupler in to take up all the slack 
and then pulling it out as far as it will go 
by means of a bar or lever. The difference 
between the two measurements taken from 
coupler horn to the striking plate will be 
the total slack. If the total slack is 1% 
inches, examination should be made to de- 
termine the cause and repairs made. It 
may be the key slot is worn at the pulling 
Pnt on coupler, coupler worn at butt, 
wom or broken coupler yoke, worn or bent 
trait key, defective draft stops or defective 
draft gear. In the majority of cases, the 
Cause will be found in the draft gears. 

On cars given program repairs, the draft 
gars, couplers and attachments should be 
‘moved from the cars, carefully inspected 
lit defects and wear, renewing the part or 
Parts necessary. 

Defective couplers and draft gears re- 
moved should be shipped to a central point 
for reclamation, as better results can be 
obtained by having specially trained em- 
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ployees perform this class of work and 
there is less possibility of material being 
scrapped that could have been reclaimed by 
welding, etc. 

Coupler heights should be watched close- 
ly, keeping the coupler in a level position 
as far as practicable, and maintaining the 
proper height since high and low couplers 
adjoining may cause a break-in-two in 
transit. 

Draft keys, retainers and cotters are very 
important features in moving shipments 
without accidents. A very rigid inspection 
should be made for broken or worn cotters 
in draft key retainers and if found to be 
in a condition that would likely cause trou- 
ble, should be renewed, applying over-size 
cotters where possible, as the cotter hole in 
draft key retainers will be found worn in 
many cases. 

Employees should be educated and 
trained to make proper inspection and re- 
pairs at all times to insure safe and rapid 
movement of cars to destination and to 
accomplish this feature we must have ener- 
getic, capable and thoroughly interested 
supervisors that they may in turn instruct 
the workmen and follow up to know that 
the employees perform their duties in a 
safe and workmanlike manner.—J. G. Ray- 
burn, Chief Car Inspector, C. & O. 


Gateway to Northwest 
in a Difficult Situation 


The condition of draít gears on many 
freight cars is such as to constitute a 
serious handicap to safe and expeditious 
train operation, and that at a time when 
speed of trains and intensity of car usage 
call for a high degree of efficiency in these 
parts. 

In the existing emergency older types 
of cars have been pressed into service 
without adequate conditioning work. They 
may be passable for short hauls but they 
constitute a hazard when handled in heavy 
fast trains. Among the most neglected 
parts are draft gears. About the only 
reason we do not have more disastrous ac- 
cidents due to failure of these parts is that 
enough good gears are usually intermingled 
to at least partly protect these weak sis- 
ters. If you insist on running a bunch of 
these weak ones together in a heavy train 
better either pray or think what your alibi 
is going to be. Alibis, even though nice 
and shiny from overuse, still seem to be the 
vogue. Of course there still remains 
Hitler. 

Maintenance has not kept pace with 
wear and tear, and far too few new cars 
have been added to take up the slack. Re- 
pair force shortage has also been a handi- 


cap. So, the more reason we should 
tighten our belts and keep at 'em. "There 
appears a lack of concentrated effort in 
some quarters towards putting these parts 


in serviceable condition on empty cars; as 


a consequence loads have to be set out and 
are delayed. Closer inspection and better 
work on cars prior to loading, particularly 
with important or long haul loads, would 
help immeasurably. Couplers and draft 
gears are such important items that upkeep 
must be good. 

To a considerable degree we are reaping 
a harvest brought about by past negli- 
gence, made worse by present heavy use 
of cars. Many owners apparently never 
did carry out a really effective draft gear 
inspection and repair program on their 
cars, simply giving lip service to recom- 
mended practice, hoping conditions would 
be better tomorrow. Mañana is the word. 

To the roads serving the far Northwest 
coupler and draft gear condition is a grave 
problem since most of the loads received 
from the East and Midwest for westward 
movement are destined to the Pacific 
Northwest and are hauled in fast heavy 
trains over three ranges of rugged moun- 
tain; they have to be good. At our Min- 
neapolis yard where these westward trains 
are made up it is necessary to set out many 
of these through loads because of old 
coupler and draft gear defects. In order 
to reduce to a minimum load delays and 
car-day losses three repair shifts are 
worked. But we need help badly from 
roads originating these loads, as, obvi- 
ously, we can't do it all here. 

The neglect is so serious in some in- 
stances that the draft gear really serves 
only as a partial filler to keep the coupler 
from pulling out. Not only is such a con- 
dition dangerous, much more so when sev- 
eral of these shirkers are close together, 
but they also impose extra work on gears 
that are working as gears should. 


Gear Nor Goop For Lire or CAR 


With the open type adjustable-in-place 
gears the maintenance problem is quite 
simple as slack can be taken up easily and 
quickly ; and because adjustments are easy 
those gears are usually in efficient condi- 
tion and therefore do more than their 
share of work. We have a lot of trouble 
with other gears especially in the older 
cars. Indications point to a widely prevail- 
ing opinion that once a gear is applied to 
a new car it is good for the life of the 
car, therefore nceds no further attention. 
Wish we really had gears like that. Draft 
gears are hard working parts and if they 
do what they are put in for wear and tear 
is to be expected. They are so thoroughly 
concealed that yard inspection becomes a 
combined acrobatic and X-ray feat. 

It is regrettable that with most gears it 
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is impossible to make quick and easy ad- 
justments for wear to keep the gear at 
or near top efficiency so that uniform and 
continuous good service condition can be 
maintained. It would not then be neces- 
sary to build into the gear an objection- 
able amount of preliminary compression 
making the gear harsh to small blows; 
then after this preliminary compression has 
been absorbed by wear positive slack be- 
gins. Much of our draft gear trouble is 
in design; the yardstick is wrong. 

The function of the draft gear is to pro- 
tect car structure and lading against all 
types of shocks, not just to see how long it 
will stay in place. Therefore wear and 
tear commensurate with work performed 
is to be expected, and they require more 
than passing attention. It is highly mis- 
leading also to judge the efficiency of a 
gear by its condition after a certain period 
of service as, obviously, a shirker will show 
up much better than one that is really doing 
what it was put there for, and inversely 
the gear that is really functioning will show 
more wear since it is not only doing its own 
work but is also doing the work of the 
slacker. 


QUESTIONS FUNDAMENTAL DESIGN 


I may be “sticking out my neck" here 
but I maintain that our draft gear require- 
ments are wrong in that too much stress 
has been laid on their ability to take care 
of heavy shocks, overlooking the light, bat- 
tering shocks, a thousand or more to one 
capacity-shock. These small shocks, if un- 
cushioned, slowly but surely batter down 
the car structure, and are also injurious 
to the lading. Our data seems based 
chiefly on laboratory or special test per- 
formances without being tempered by an 
intensive study of actual service perform- 
ances. More actual crawling under the 
cars by some of our expert investigators 
would help. 

There is a widely prevailing opinion 
among practical field men that a gear with 
a compression that will respond to and 
cushion these small shocks, and still ef- 
fectively take care of the heavy one is by 
far the best; however the draft gear manu- 
facturers are giving us what we are ask- 
ing for, but are we asking for what best 
serves our needs? As an illustration it is 
observed that, in a good test laboratory, 
on cars with separate rear draft stops 
equipped with some of the non-approved 
gears we seldom find loose draft stop 
rivets, whereas on cars with the same stop 
arrangement equipped with an approved 
gear, loosening of stop rivets often be- 
comes quite extensive. The obvious con- 
clusion is that the old gear, due to early 
stage compression softness, effectively 
cushions the small buffings, whereas the 
stiff approved gear passes these small 
shocks uncushioned to the stop rivets, and 
slow but sure shearing action takes place. 
Naturally the lading, draft members, bol- 
ster and bolster members and attachments 
also suffer in like measure. Maybe those 
gears didn’t outlast the car, but they did a 
good job while they lasted. Most other 
parts of the car require repair attention, 
so why not draft gears? I do not advo- 
cate going back to the old gears but none- 
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the-less some of the abandoned character- 
istic functionings of some of those should 
have been retained in the new gears. 

High recoil is still as destructive and 
objectionable as it ever was. Too low re- 
coil should be avoided, but other desirable 
features must not be sacrificed to attain 
what may be considered ideal recoil release. 
In actual service low recoil is far from 
being as serious a matter as would appear 
frem laboratory tests. 

Draft gears are hard working and much 
abused parts and wear and breakage are 
to be expected. A minimum of wear for 
a given amount of energy absorbed is a 
desirable goal. But a more concerted eí- 
fort on the part of all concerned and less 
buck passing is needed.—P. P. Barthelemy, 
Master Car Builder, Great Northern. 


Seven Causes for Failures 


Most all coupler and draft gear failures 
may be attributed to seven common causes. 
These and the methods of correction are as 
follows: 


1. Coupler cross keys losing out because 
of cross key retainer cotter keys wearing 
or losing out. 

This condition can be corrected by closer 
inspection and maintenance of the retainer 
cotter keys or by applying a cross key re- 
tainer locking device, of which there are 
several on the market which have proved 
satisfactory. 

2. Loose coupler yoke rivets and ends of 
yoke not properly lipped over butt of 
coupler. 

All empty cars should be shopped because 
of this condition, particularly the loose 
rivets. 

3. Carrier irons coming down because 
of loose or worn out rivets or bolts. 

This condition should be corrected on 
all cars when empty. 

4. Cross keys breaking because of ex- 
cessive wear and fatigue. 

This condition can be kept to a minimum 
if all second-hand cross keys applied are 
restored to correct size and properly 
normalized by heat treating. 

5. Coupler yokes breaking because of 
hidden progressive fractures. 

This condition may be kept to a mini- 
mum if all yokes are removed from the 
car and inspected when the cars receive 
semi-heavy repairs. Most cars receive this 
type of repairs in the home shop every 
four to five years. 

6. Broken coupler bodies because of un- 
usual handling and severe impact. 

Many of these failures could be elimi- 
nated if all couplers over eight to ten 
years of age are removed from the cars and 
normalized by heat treatment. The results 
of extensive study of broken couplers de- 
velops that 90 per cent were over 10 years 
old. Also many broken couplers have been 
caused by the mishandling of cars in 
switching operations. This condition should 
be brought to the attention of all engine- 
men and switchmen to emphasize the im- 


portance of careful handling of trains and 
cars. i 


7. Broken draft gears. 


All cars with excessive slack, which is 
indicated by wear on coupler shanks and 
marks on buffer castings, should be shopped 
when empty. Our experience with broken 
draft gears has been that most gears show 
worn and broken conditions of long stand- 
ing; therefore, in our opinion most of these 
cases where shipments are delayed could 
have been prevented by repairing the car 
before it was loaded. 

To keep couplers and draft gears in 
prime condition and thus eliminate failures 
en route requires a continual close inspec- 
tion by train, yard and repair track forces 
on all railroads. I believe that if methods 
of correction as outlined above are fol- 
lowed, we will have considerably less 
coupler and draft gear failures.— I/. E. 
Harmison, Superintendent Car Depart- 
ment, Erie. 


The Problem Stated 
And Remedies Suggested 


Coupler and draft gear failures rank sec- 
ond in road failures and third in terminal 
delays. 

A great deal can be said on the charac- 
teristics of the automatic coupler, including 
the A. A. R. Standard E; also on draft 
gears, from the early spring design to the 
present A. A. R. certified friction draft 
gears. 

The earlier types of automatic couplers 
were many in design. Each had its day 
and all had their inherent defects, which 
was primarily the cause for their elimina- 
tion and the adoption of a standard coupler. 
However, some of the best designs survived 
for years and we still have many cars 
operating with the 5 inch by 7 inch shank 
couplers, also a few of the 6 inch by 6 
inch shank couplers operating principally 
on privately owned cars. Due to sill spac- 
ing and draft gear pocket spacing, these 
cars will be with us for many years. 

As the heavier types of cars came into 
use, provisions were made for the A. A. R. 
Standard D coupler with 6 inch by 8 inch 
shank ; also standard draft gear spacings of 
2454 inches and heavier gears, to meet the 
increased operating demands and line up 
with heavier couplers. 

With the stepping up of these improve- 
ments, trains were modernized in length, 
cars were loaded more heavily, train speeds 
increased, and car switching methods were 
improved. During this transition period 
we cannot expect that the older and lighter 
designs of couplers, yokes and draft gears 
will survive in performance as well as 
those of modern design. 

The type E coupler, having superseded 
the type D, is giving a much better per- 
formance and is far superior in design and 
operation. Also, the certified A. A. R. 
approved draft gear has climaxed the draft 
and buff operations in modern cars and will 
furnish maximum protection to car and 
lading with the present switching methods. 

In the analysis of road failures, I find 
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xit where unusual handling has taken place 
x fracture may be one hundred per cent 
ew, or failure may have taken place from 
n old progressive fracture, perhaps of 
mg standing. Where failures occur in 
»rmal handling, they are usually caused by 
progressive fracture or a badly worn 
art. 

Improper handling of the train by the 
ngineer, or train handling over which the 
ngineer has no control, usually finds the 
weak spot and generally can be traced to 
ation in train, track layout or brake ap- 
lication. 

Couplers, yokes and draft gear parts are 
usceptible to flaws, and failures usually 
ccur just ahead of the coupler butt, 
ough the key slot in shank, or head 
ülure at lugs. Failures in the yoke occur 
t the back of gear opening, through hous- 
ag at front lug, and at the front through 
eyway. Strap yokes fail at front lugs or 
1 bends at the back; also, rivets may fail 
n butt. 

Draft gears fail in the internal parts or 
through housing walls. The A. A. R. pro- 
vides for removal of gears having free 
slack in excess of 1% inch. Gears with 
such slack should net be in service, on 
iccount of train handling conditions and 
iability of derailment. This slack is 
ermed a rubber neck coupler. in normal 
»peration. 

Break-in-two of trains occurs when 
muckle surfaces are wet and coupler is 


reaching the low point, especially with the: 


P inch knuckle. Car bounce causes knuckle 
creeping on empty cars located near the 
head end of train; this condition, aggravated 
by excess headroom over coupler shank, aids 
the slipping over of knuckle. In testing 
or cause, jack the high coupler upward 
ind the low coupler downward and measure 
rom plane of top of rails to center of 
muckle. The measurements will be sur- 
ising and you will wonder why they 
stayed together so well. When knuckles 
ire wet and slippery and the distance from 
point of knuckle and guard arm approaches 
the worn limit, they very often pull apart. 
Coupler contour should be well maintained 
o avoid uncoupling. 

Knuckle openings are primarily due to 
improper operation of the anti-creep fea- 
‘ure in the coupler. Either the top lock 
lifter in the D coupler becomes worn, or 
the rotary type toggle in the D or E is 
missing or improperly applied. If the top 
operated lock lift of the D is a No. 3 
and is worn so that a new No. 3 will not 
sufice for proper operation, try an E type 
knuckle in place of a D before attempting 
to remove the coupler. 

To prevent car bounce and knuckle open- 
ing from this cause, truck spring snubbers 
Will assist materially. Many times, cars 
wil uncouple at certain track locations 
eue to track irregularities. Surfacing of 
the track, or reducing the speed to a point 
below the harmonic action of the truck 
springs, will correct the condition. These 
conditions are more pronounced on loaded 
"rk cars than on other types. 

Uncoupling levers and their lock lifting 
appurtenances very often bind or render 
the anti-creep feature inoperative and re- 
sult in uncoupling. 

The 11 inch knuckle should be applied 


Mee tram 


to all couplers for the purpose of prevent- 
ing knuckles slipping over each.other. 

In the winter season, damage to couplers 
and yokes greatly increases in switching 
operations. This damage can be reduced 
by impressing upon those responsible the 
importance of opening knuckles properly. 

If couplers on both cars are D type and 
knuckles are closed, the coupling impact 
will be quite uniform on both. If both 
couplers are E type, the effect will be sim- 
ilar. If the types D and E come to- 
gether in closed position, the coupler head 
of the E will usually fail vertically through 
the center, due to the longer guard arm. 

For better maintenance of couplers, 
draft gears and yokes, my recommendations 
would be: 

1.—Older designs in use are susceptible to 
breakage due to their inherent weakness 
for present-day handling and should re- 
ceive a periodic inspection. 

2.—Adequate time for complete inspec- 
tion of the coupler, yoke and gear should 
be provided for in the Interchange Rules. 

3.—This work to be done at the time of 
periodic air brake attention, every 15 
months. 

4.—Cars equipped with A. A. R. approved 
draft gears, standard E couplers and A. 
A. R. cast-steel yokes to be inspected 
every five years and car so stencilled. 
Proper time for doing the work to be 
provided for in the Interchange Rules. 

5.—When cars are on repair tracks for 
any work, couplers should be checked for 
proper operation and tested for anti-creep 
failure, knuckles gauged, and uncoupling 
arrangements properly adjusted. A charge 
should be provided in the Interchange Rules 
for this inspection. My reason for speci- 
fying a charge for this work is that if 
you pay for something, you will get some- 
thing in return. P. J. Hogan, Supervisor, 
Car Inspection and Maintenance, N. F., 
V. H. & H. 


Emphasizes Education on 
Proper Train Handling 


Obviously, the matter of thorough inspec- 
tion of couplers and draft gears, as well 
as all other vital parts of cars, is one that 
must be constantly and closely followed 
up by maintenance supervisors to assure 
that inspectors permit no cars to go for- 
ward with conditions making them unsafe 
for movement. 

In spite of diligent inspection, many hid- 
den coupler and draft gear defects are im 
possible to detect through visual inspection. 
Many parts containing such defects function 
for many years without causing trouble 
under normal conditions, and generally 
there is some abnormal reason, such as 
rough train handling, that will bring the 
defect to light and result in trouble. 

I may be digressing from the matter in 
hand, but the point I am trying to bring out 
is that those charged with handling the 
cars have an equally important responsi- 
bility with those who must maintain them. 
Many failures now charged against defec- 
tive material could be avoided through more 


aggressive educational measures by the 
operating supervisors on proper train han- 
dling.—G. H. Wells, Asst. to Supt, Cor 
Department, Northern Pacific. 


We Must Become More 
Draft Gear Conscious 


Due to conditions created by the present 
emergency, every available freight car must 
be pressed into service. Consequently, 
there are many cars in service today 
equipped with obsolete draft gears and at- 
tachments which require close attention. To 
insure proper protection to the car and to 
the lading the draft gears and couplers, re- 
gardless of type, must be maintained in 
good working order for high speed opera- 
tion in long heavy trains. 

While records indicate that cars equipped 
with modern, certified gears show a good 
performance, the fact remains that no mat- 
ter what make of gear is found on a car 
it can not be expected to function properly 
if repairs to other essential parts are neg- 
lected. The maintenance of draft gears and 
attachments is primarily the problem of the 
car owner. On page 142, Section L of the 
A.A.R. Manual of Standard and Recom- 
mended Practice, a provision is made for 
systematic inspection and maintenance of 
draft gears and attachments, which if fol- 
lowed; I feel confident will bring about 
better draft gear performances. Obviously, 
to attain the objectives sought requires 
concerted action upon the part of all roads. 

Car inspectors in transportation yards 
and at interchange points should be trained 
to observe indications of slack draft gears 
which in many instances are apparent by 
the condition of the striking plate, carrier 
irons, excessive travel, etc. In short, a 
campaign of education should be instituted 
so our maintenance forces will become more 
draft gear conscious. 

It is our experience that defective draft 
gears are often reported as the cause of 
trains parting, but upon investigation we 
find that the primary cause of the break-in- 
two was some other defect, as for example, 
coupler and yoke defect, slack due to 
worn coupler stops, spread sills, etc. Natu- 
rally, such conditions cannot be corrected by 
the application of new draft gears unless 
proper renewals of draft gear stops are 
made and the sills strengthened to withstand 
the shocks received in heavy train handling 
and severe switching operations. ` 

Couplers must be maintained in good 
condition to insure proper operation of 
parts. A.A.R. Interchange Rules 18 and 
20 outline a maintenance procedure for the 
care of couplers. Many defects, such as 
cracked coupler yokes and coupler shanks 
not visible in ordinary inspection in trans- 
portation yards can, however, be detected 
on repair tracks if a careful inspection is 
made before the cars are pronounced as o.k. 
and released for service. 

Some officials have advocated that draft 
gears be subjected to periodical inspection 
and overhauling, the road having the car 
in its possession being obliged to do this 
work, billing the car owner for the cost 
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in the same manner as now obtains in the 
case of periodical air brake cleaning. I 
question whether any such action is neces- 
sary provided car owners give their own 
equipment the attention it requires. Co- 
operative effort would, without doubt, 
minimize draft gear and coupler failures.— 
G. W. Ditmore, Master Car Builder, D.&H. 


Many Details Must Be Checked 
and Corrected to Avoid Failures 


A. A. R. Rule 20, Section E, specifies that 
empty cars with a coupler height of 3216 
in. or less shall be adjusted to 34% in., 
or as near as practical thereto, but not 
exceeding 34% in. Loaded cars measur- 
ing 31% in. or less shall be adjusted to 
33% in. or as near as practical thereto, 
but not exceeding 33% in. These require- 
ments should be adhered to. 

Rule 18 outlines the proper method oí 
gaging the various coupler parts and also 
the procedure to follow for replacements 
of the coupler or any of the parts. It 
authorizes the replacement of the No. 1 
and the No. 2 type lock lifter with a No. 3, 
whether or not the former two are de- 
fective; this because of the trouble that 
has been encountered with the D couplers 
having the No. 1 or the No. 2 lock lifter. 

The bottom-operated or the rotary type 
E coupler is a decided improvement in 
coupler design, but sometimes we find that 
the lifter toggle for the D coupler has been 


(Office of War Information—Photo by Delano) 
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used in an E coupler. When changing from 
D to E type couplers, the uncoupling lever 
is not always changed to suit the new 
requirements, particularly when both coup- 
lers are of the bottom-operated type. In 
such cases the E coupler requires a longer 
lever and when not applied we have a 
broken lever casting or distorted parts, and 
another delay is involved. 

The proper angularity of the end of the 
uncoupling lever connecting to the coupler 
lift lever is most important. 

A. A. R. Rule 3, Section C-7, specifies 
that the coupler operating lever connected 
direct with coupler lock or lift without the 
use of links, clevises, clevis pins or chains, 
shall be applied to all cars built prior to 
January 1, 1919. Most freight cars today 
are so equipped, but various metal devices 
are used and of utmost importance is the 
clearance or the travel this connection 
has between the uncoupling lever and. the 
coupler lock or lift. Failure to have proper 
clearance or travel accounts for a large 
number of our train break-in-two’s. 

Draft gears with more than normal travel 
(so-called slack) are a common enemy of 
efficient train operation and this with im- 
proper type or improperly applied uncoup- 
ling levers is conducive of poor train 
operation. 

Failure to maintain couplers within the 
specified heights, improper application or 
lack of proper maintenance of coupler op- 
erating appurtenances, and improper main- 
tenance of draft gear travel appear to be 
the predominant causes of train delays, in- 
sofar as couplers and draft gear failures are 
concerned, 


Coupler and draft gear manufactura] 
give us good material. Car builders app 
them with proper design and good work 
manship. Our train yard inspection fom 
can only make minor adjustments or 
pairs to coupler parts without causing 
due terminal detention. They are, how 
ever, the key men to detect any couple 
or draft gear defects, which may requi 
the removal of the car from the train: 
prevent en route failures. Adequate in 
spection includes the replacement of mis 
ing coupler key retainers, cotters, etc., an 
the assurance of secure draft gear is 
coupler carriers, as well as the detectis 
of defective coupler yokes. This a 
it imperative that our repair branch an 
shop forces maintain the draft gears 2 
couplers, as well as their component paris 
to a standard that will obviate the delays 
en route. 

The present urgency for material cor 
servation would appear to justify full com- 
pliance with A. A. R. rules for coupler ari 
coupler parts reclamation and the pro- 
cedure to follow would warrant this work 
to be performed only by workmen well 
trained and qualified to do it. 

The large number of inexperienced men, 
together with the labor shortage that con- 
fronts most of us today, would appear to 
justify consideration being given to tht 
use of only qualified carmen at each re 
pair branch or shop, to specialize on tht 
inspection and authorization of repairs to 
draft gears and couplers.—C. N. Kittle, 
Chairman, Executive Committee, Niagara 
Frontier Car Inspection Assn. 
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With the 
Car Foremen and Inspectors 


Reading Installs 
Paint Stripping Plant 


Paint stripping operations on passenger cars and tenders 
have been speeded on the Reading since the installation 
of a plant using a hot chemical solution for paint removal. 
The plant is so designed that an entire car is stripped at 
one time and it replaces a smaller portable unit which 
was used experimentally for several years with good 
results. Before the use of the present method cars and 
tenders were sand-blasted and it required two men from 
three to four days to remove the paint from the outside 
of a car. Removing the paint and varnish from car 
interiors required an average of 54 hours and from six to 
eight men. Paste and liquid varnish removers were used 
and from three to four coats were required. Now, car 
interiors and exteriors are cleaned in one eight-hour 
shift. 

The new plant is installed in a separate well-lighted 
and ventilated building on the shop property. The 
working location is on a pit track. The hot solution tank 
and a settling tank for the drainage from the car are 
located in the pit together with necessary piping for 
steam, water, drainage and the leads to the spray pipes. 
Drainage is directed to the end of the pit in which the 
settling tank is located. 

When a car is spotted in the shop it stands between 
two rows of pipes which run along each side at approxi- 
mately the height of the eaves. These pipes are per- 


The hot stripping solution is directed against the car sides at roof height —Shields at the floor line and troughs carry the liquid to tanks at one 


forated at intervals of a few inches, one pipe on each 
side carrying hot solution at pump pressure and another 
carrying clear water at main pressure. The hot strip- 


ping solution is carried in the lower pipe and fresh water 
for rinsing in the upper one. The solution, a mixture of 
Oakite stripper and water, is heated in the mixing tank 


end where it is again heated and reused 
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Appearance of car after paint has been removed—Interior and exterior cleaning requires eight hours 


by live steam to a temperature of about 180 deg. F. 
Directed against the car sides at the eaves, it runs down 
them to troughs on the floor where it moves by gravity 
to the settling tank from which it is reused. The car 
ends, vestibules and car interiors are cleaned by the use 
of portable spray rakes connected by hoses to outlets 
provided in convenient locations. 

Wooden interior finishes are not cleaned by this method 
but otherwise all passenger cars and engine tenders pass 
through this plant when undergoing repairs which include 
repainting. In addition, standard box cars being pre- 
pared for express service in passenger trains have been 
stripped of freight-car paint coatings with this new shop 
facility. 


Passenger Train Heating 
By Ernest Baxman 


At this time of the year, it is the practice and necessity 
of every railroad to try and have the heating systems on 
all passenger equipment in the best possible working 
condition so as to eliminate freeze ups and the excessive 
amount of steam blowing from improper setting of steam 
regulators and metallic joint connections. The objec- 
tives sought are not only fuel conservation but avoiding 
the safety hazard caused by poor visibility. 

The first step in this direction is to check the No. 440 
heat regulator, situated beneath the car—of which there 
are several, depending on the type of car—and the 
amount of radiation required. The No. 440 regulator 
is in fact a feed control valve, consisting of a slide valve 
situated in the upper body of regulators. A weighted 
rod is located within a tube of casing below which is a 
diaphragm which, when expanded by the return of the 
condensate and vapor from the valve within the car, raises 
the vertical push-rod, shutting off of the steam; when the 


* Abstract of a paper presented at the September 8 meeting of the 
Northwest Carmen's Association at St. Paul, Minn. The author is assistant 
coach foreman of the C. M. St. P. & P. at Minneapolis, Minn. 
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diaphragm cools, the weight of the rod again opens the 
valve. A removable disc is held in place by a disc holder 
and screen; against this the push valve is seated, when 
in the off position. 

The first step in creating a perfectly operated regulator 
is to close the No. 124 or vented shut-off valve situated 
between the regulator and the main steam line. Then 
remove the diaphragm írom the lower portion of the 
casing. This diaphragm should then be placed in hot or 
boiling water to test its expansion qualities. Should the 
diaphragm expand and not return to its normal position, 
the metal is dead from age, and should be replaced; the 
same would be true if the diaphragm did not expand on 
account of leakage of fluid from the diaphragm. Shaking 
the diaphragm cannot determine its quality, as its weight 
is no telltale unless it should become filled with water, 
which seldom happens. 

The disc and screen should next be removed for in- 
spection for a clogged screen or a worn or cut disc. To 
remove the disc and screen from the upper body of the 
valve, first remove the hexagon cap, then the disc holder 
and the screen and by raising the vertical rod, the disc 
is loosened and can be easily removed for inspection. 
Should the seat of the disc show any signs of wear or 
cuts, the disc should be replaced. The screen on the 
disc holder and the chamber should also be removed and 
freed of all grit and rust before replacing. 

After the regulator has been checked and re-assembled, 
the floor heat valve within the car should be placed in the 
off position, creating a short circuit between the reg- 
ulator and floor valve, thus eliminating the unnecessary 
waste of time and steam in waiting for the steam to pass 
through the entire radiation within the car. The No. 124 
or vented shut-off valve should now be opened. After 
the steam has made its first circuit and continues to blow 
excessively, the adjusting nut below the hinged cover of 
the regulator casing, should be drawn up to where it 
shuts off, but not any more than to this point, so as not 
to have a tight regulator resulting in freeze ups due to 
the condensate forming in the line between the regulator 
and the main steam line. It should be allowed to drip; 
the normal expansion is from A to 3$ in. Again if the 
disc be cut, it will allow steam to leak through causing 
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a freeze up between the regulator and the valve within 
thecar. The practice of placing a washer or two between 
tie diaphragm and the push rod should not be permitted 
1 it is one of the greatest causes of freeze ups due to 
improper operation of regulators. 

Most trap or regulator freezing is on cars toward the 
rear of trains and all yard forces should be cautioned not 
to set the regulators too tight. If the steam continues to 
blow after adjustment, it is an indication that the disc is 
cut or worn and is in need of renewal. One should always 
bear in mind that turning up the adjusting screw for the 
diaphragm will not help a bad disc to seat itself. 

The automatic heat valve inside the car, whether for 
overhead heat or floor heat, should be dismantled at 
the beginning of each heating season and cleaned. Worn 
parts, such as wings, packing and stems should be re- 
placed, the worn parts usually being reclaimed. One of the 
greatest causes of sticking heat valves is the improper 
setting of the regulator underneath the car. Some are 
too loose, causing a pressure on the wing and packing and 
others too tight, not forcing the condensate out of the 
valve. Of course, grime and dirt also cause a part of 
this trouble. At first, we had trouble with the improper 
use of tools on the bonnet and stuffing nut—such as use of 
pipe wrenches in removing the stuffing nut to check the 
condition of packing. The wrench would dent the brass, 
causing the dent to impress itself onto the ferrule of the 
packing, thereby binding itself onto the stem and causing 
the valve to stick. Or, if the packing is of the carbon 
type, it may break. Some roads lubricate the packing, 
but that is only a practice of the individual road and not 
a general practice. 

Under no condition should sand or emery paper be 
used on cleaning any part of a heat valve or regulator, 
as it has a tendency to roughen, causing grit and grime 
to collect on the parts involved. (A dry rag or some 
kerosene can be used but should be wiped out dry.) An- 
other cause for sticking automatic heat valves is improper 
setting of the compensator handle not allowing the switch 
to be thrown before the armature has been pulled com- 
pletely over by the magnetic coils. 

When a locomotive is attached to the train, the steam is 
dryer and also of greater pressure, so that traps should 
be adjusted again, if required, due to the higher pressure 
of steam. Most of the men when calling for steam from 


the engine crew do not specify the amount of steam re- - 


quired, or do not know the amount of pressure needed. 
Usually, this results in full boiler pressure which causes 
regulators and steam metallic joint gaskets to blow— 
which they did not while on the coach yard steam. This 
causes the unnecessary changing of gaskets and adjusting 
of steam traps, which would not have had to be touched, 
had the proper amount of steam been called for. In cases 
of this kind, should the regulator be tightened and later 
steam reduced, the result would be a tight regulator and 
more frozen traps. If the carman or steam man should 
ask for steam, a figure of 7 lb. loss per car would be a 
conservative figure by which to work. 

In recent years, a No. 244 constant-pressure valve has 
been inserted in the feed line directly ahead of the regu- 
lator and is set at from 35 lb. to 40 lb. pressure when 
tested at from 70 Ib. to 75 Ib. main-line pressure. The 
purpose of this valve is to distribute a uniform pressure 
at all regulators as otherwise you may have boiler pres- 
sure at the regulator and to control this excessive amount 
of pressure, the traps would have to be drawn up, but 
would not remedy the entire amount of excess blow. 

Again, I refer to the necessity of asking for nearly cor- 
rect amount of steam from the engine crews, as too much 
pressure even with a constant-pressure valve will create 
a blow at the regulators. 
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In the latest type of valve using the same upper body 
as the No. 440 regulator only, the lower diaphragm and 
vertical rod are replaced with a bellows valve assembly ; 


both are known as the economy diaphragm enclosures 


and are very sensitive, allowing the condensate and a 
slight blow at the first application of steam. From then 
on, only condensate will appear, still supplying the same 
amount of steam to the interior of the car. It is the 
closest to fool-proof of any valve now being used as there 
are no adjustments to be tampered with. 

The same test and inspection of bellows should be 
made as with the diaphragm of the 440 type. If the 
bellows expands when placed in hot water and re- 
tracts to its normal position, it is in good order, but 
should it fail to retract, then it is out of order. If a blow 
continues on a regulator of this type, then examine the 
seat of the valve assembly at the top of the regulator for 
cut or worn seat. 

There seems to be no end of defects laid to corrosion 
and worn parts such as with metallic steam connectors, 
mostly at coupler-head gasket seats, where rust accumu- 
lates and breaks off, allowing a gap between the gasket 
and the seat, causing a blow, which the layman usually 
tries to eliminate by hitting the coupler head; or the arm 
of the coupler head may be worn so that the locking 
device is loose, resulting in opening of couplers when 
the equipment is moved. Then as a rule, washers or 
wooden wedges are brought into play as a temporary 
measure, still not resulting in a definite cure; whereas 
if at the time the coupling is made the condition of the 
locking would indicate a worn coupler, that should be 
replaced in the yard and not along the main line, causing 
unnecessary delays due to careless workmanship. 

The end valves by all means should not be forgotten. 
They should be repacked when required and the packing 
nuts set sufficiently tight so there will be some tendency 
to resist accidental closing of the valves in case the oper- 
ating handle is struck by some flying object. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
Sions as rendered.) 


Improper Tank Car Anchorage Does Not Relieve 
Handling Line of Responsibility for Damage 


Car SHPX 21904 was received by the Terminal Railroad 
Association of St. Louis in interchange at night. The 
following day it was discovered to be leaking and to have 
other damage, the tank having shifted on the underframe. 
A joint inspection certificate was submitted to the Ter- 
minal Company with a request for a defect card in ac- 
cordance with Rule 44, Item 5. The defect card was 
refused. The owner claimed mishandling and stated that 
the car should not have been accepted if it failed to meet 
the A. A. R. Tank Car Specifications. The Terminal 
Association claimed that the defects originated in ordi- 
nary handling of the car and were the result of improper 
anchorage conditions. Their position was supported by 
the report of a group of competent carmen who were 
unable to determine whether the anchors had carried bolts 
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or rivets or a combination of the two. The report indi- 
cated that improper design and not wear was at fault. 

In a decision rendered April 22, 1943, the Arbitration 
Committee found that, “Handling line is responsible 
under Section 10 (d) of Rule 32 and Section (5) of 
Rule 44.” Case No. 1795, Shippers’ Car Line Corpora- 
tion versus Terminal Railroad Association of St. Louis 


Western Paeifie Caboose 
By A. G. Perkins* 


Increased wartime freight traffic developed a need for 
caboose cars on the Western Pacific which, at first, was 
met by the installation of hastily equipped obsolete box 
cars. Such makeshift cars were not satisfactory and the 
California Railroad Commission cooperated with the 
management and mechanical department of the Western 
Pacific in the designing of a caboose car to be rebuilt 
from retired box cars. The equipment chosen were 
40-ft. cars of 80,000 Ib. capacity. They had steel under- 
frames, steel truss side frames and a continuous center 
sill of even width which permitted moving trucks inward 
more than two feet to provide clearance for the wide, low 
coach-type steps which were added at each end of the car. 

Rebuilding of the sample car, and 28 others since built, 
was done at the Sacramento shops of the Western Pacific. 
An operating test trip was made with the sample car 
which was participated in by representatives of the West- 
ern Pacific, Southern Pacific and Atchison, Topeka & 
Santa Fe, the Railroad Commission and members of the 
operating brotherhoods. Performance was satisfactory 
and the bay window arrangement impressed everyone 
favorably. While the bay window feature has been 
adopted by some eastern lines, the Western Pacific is 


* Associate Safety Engineer, California Railroad Commission, San Fran- 
cisco, Calif. 


Bay-window caboose rebuilt from a 40-ft. 
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the first western railroad to place this type of caboose in 
operation. In addition to eliminating the personal in- 


juries sustained by trainmen in cupolas and while moving 
into or out of them, the bay window enables trainmen to 
observe the operation of the train better, pick up train 
orders and messages through the side windows while 


The car interior is painted in light colors—The conductor's 
a shaded lamp The floor saring is roofing paper glued 
ring 


seated and braced in their seats, detect the odor "i 
hot boxes or wheels and observe sparks from dan 
equipment. The conductor, while at his desk, also 
tains closer contact with trainmen who are riding in 
seats. 

There is a roomy conductor's desk which is provided 


box car—Truck centers were moved inward to provide clearance for platform steps 
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with strong bulkheads to prevent injury from slack 
action. Two bunks, with overhead bedding lockers are 
located at each end of the car. Roomy clothes and equip- 
ment lockers are also provided. There is a spacious ice 
box. A standard reversible coach seat is installed in each 
bay. .A drop table can be lowered in front of the seats 
for serving meals. 

The car trucks were of the arch-bar, coil-spring type 
jut have been converted to an elliptic spring arrangement. 
ing plates were welded to both the faces of the column 


Reversible coach seats are installed in the bays—Drop table serves 
as door for cupboard space when not in use 


with ground treads are used. It is expected that these 
trucks will later be replaced with a pedestal-type truck 
when materials are more freely available and, with this 
in mind, the body bolster was moved sufficiently toward 
the center of the car to permit installation of such trucks. 

The caboose meets with all Interstate Commerce Com- 
mission specifications. 


Air Brake 
Questions and Answers 
Installation and Maintenance of Axle Generators 


230—Q.—Give the duties of a locomotive unit parts. 
A—(Continued from December issue) The D-22-ER 
control valve corresponds with the D-22 AR and the 
D22-BR control valves inasmuch as the service and em- 
ergency portions are identical and interchangeable, how- 
ever, the pipe bracket differs and a filling piece is inter- 
posed between the pipe bracket and the service portion, the 
operation of which will be described later. The F-1864 
relay valve and the combined displacement, auxiliary 
and emergency reservoirs have been described previously. 
The M-2 brake application valve consisting of a pipe 
bracket to which are attached an equalizing piston valve 
portion and an application portion functions as follows: 


Railway Mechanical Engineer 
JANUARY, 1944 


the equalizing piston valve portion controls the rate of 
brake pipe reduction in first service and service positions 
of the MS-40 brake valve. The application portion pro- 
duces a safety control service brake application if the 
foot valve pedal and MS-40 brake valve handle are 
released simultaneously without a predetermined loco- 
motive brake application in effect. A cut-off valve, lo- 
cated in the pipe brackets cuts off the air supply to the 
brake pipe when a safety control brake application occurs. 
The “C-2” diaphragm cut-off valve, the "C" diaphragm 
foot valve, the Y2-in. choke fitting (NM s- in. choke), the 
volume reservoir, and the 3-in. check valve with choke 
are devices which comprise the safety control system 
and which operate in conjunction with the M-2 brake 
application valve and a pilot valve controlled by the 
MS-40 brake valve handle and located at the top of the 
brake valve. The operation of these devices is described 
later. The B-1 sanding valve and reservoir, 3-in. 
check valve and 4-in. choke fitting are parts of the 
sanding equipment which provide for automatic sand- 
ing of the rails during an emergency brake application 
for a limited time, sufficient for a train stop but which 
prevents unnecessary waste of air and sand. The C-1- 
20-8 strainer and check valve provide the dead engine 
feature, by which the second main reservoir on the 
locomotive is charged from the brake pipe when the 
locomotive is hauled dead and air compressors are 
inoperative. 


Carrier for 
Journal Boxes 


Safe handling of passenger-car journal boxes is as- 
sured in the Jersey City passenger-car yard of the Erie 
by the use of a U-type carrier developed by J. E. 


A journal-box carrier which can also be used to lift boxes when wedges 
and bearings are being removed 


Dougherty, assistant general foreman. A piece of plate 
steel of the required size is properly shaped and pro- 
vided with pipe handles welded in place. It can also be 
used to raise a box while wedges and bearings are being 
removed or replaced. Because the box is held firmly in 
place in the carrier the danger of scoring journals when 
boxes are removed is eliminated. 
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IN THE BACK SHOP 


A ENGINEHOUSE 


Efficient Metheds of 


Boiler Washing and Filling 


Committee of the Boiler Makers’ 
Association presents review of 
methods of servicing locomotive 


boilers adopted for increasing 
both firebox and staybolt life 


Erricizxr washing and filling of boilers was one of the 
topics on which a committee report was prepared for the 
1943 year book of the Master Boiler Makers’ Associa- 
tion. The full report of the committee included a sum- 
mary of the replies received from 55 railroads to a ques- 
tionnaire relating to practices in washing out boilers and 
to the facilities which they had available for such work. 
The formal report of the committee as a whole was sup- 
plemented by six separate papers submitted by individual 
members of the committee. Because these papers deal 
specifically with practices on six separate railways with 
relatively little overlapping, abstracts of them are pre- 


sented herewith rather than a summary report of the 


committee as a whole. 

The members of the committee to whom this subject 
was assigned were B. C. King (chairman), general boiler 
inspector, Nor. Pac.; R. W. Barrett (vice-chairman), 
chief boiler inspector, Can. Nat’l; H. A. Bell, general 
boiler inspector, C. B. & Q.; A. P. Robertson. general 
boiler inspector, Grt. Nor.; W. B. Graham, chief me- 
chanical inspector, Mo. Pac.; A. W. Novak, general boiler 
inspector, C. M. St. P. & P.; J. G. Kenny, general boiler 
foreman, W. & L. E., and E. E. Owens, general boiler 
inspector, Union Pacific. 


Cold-Water Method 
Used on Canadian National 


By R. W. Barrett 
Chief boiler inspector 


The Canadian National for the past two decades has 
carried on the practice of cooling down and washing 
boilers by the cold-water method. The results obtained 
by this method, the length of service received from the 
firebox sheets, and the mileage made between retubings 
fully justified the continuance of this mode of procedure. 

To carry out the cold-water method of cooling advan- 
tageously enginehouses should be equipped with a cold- 
water delivery line and a blow-down pipe line connected 
to a hot well. A permanent 114-in. angle valve connected 


30 


to the top of the boiler at the front end or on the top 
check for a cold-water inlet and a 114-in. angle valve 
connected on or near the dome for a hot-water or steam 
outlet are required. Suitable hose connections to couple 
the cold-water feed to the cold-water valve and the blow- 
down line to the hot-water outlet valve are also needed. 
If the engine is under steam pressure, the inspirator 
is to be operated until the boiler is completely filled or 
the inspirator breaks. The hose from the cold-water 
line must then be attached to the 1%4-in. filling valve. 
The blow-down hose must be attached to the 114-in. 
cooling-down or outlet valve and connected to the shop 
blow-down line or, where the shop is not equipped with 


-such a line, the blow-down hose shall be set to discharge 


into the pit. Cold water is then run into the boiler and 
continued until it is cooled down so that the back of the 
bare hand can be held comfortably on any part of the 
firebox sheets. Water can then be drained from the 
boiler through the blow-off cocks but in no instance 
should the boiler be cooled down or filled up through 
the blow-off cocks. 

The time required to cool down boilers from the 
moment thev are housed until they are ready for washing 
out varies from 214 hours for small power to four hours 
for large locomotives. "Tests were made at two large 
terminals and actual consumption of water was metered 
for cooling down, washing out and filling boilers on 38 
locomotives of various classes. The average quantity 
of water used was 12,967 Imp. gal. Approximately two 
thirds of the cooling-down water is returned to the hot 
well and used for washing out. 

It has been argued that cold-water cooling is detri- 
mental to the firebox sheets and will reduce the service 
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period of this material due to rapid contraction, resulting 


in fatigue checks and cracks, breaking of staybolts, etc. 


This has not been the experience of this railroad. The 
average life of our firebox sheets is as follows: crown 
sheets, 20 to 25 years; tube and door sheets, 8 to 12 
years; side sheets, 6 to 10 years. 


Road and Terminal Blowing 
Stressed on Missouri Pacifie 


By W. B. Graham 
Chief mechanical inspector 


At all terminal points on the Missouri Pacific forces 
must blow out one-half glass of water from the left 
blow-off cock and one-half glass from the right blow- 
off cock, inbound. The same amount of blowing is 
required on outbound movement. In addition to blow- 
ing from the side blow-off cocks the terminal forces are 
instructed to blow one-half glass of water from the 
belly blow-off cock on outbound movement. 

Blowing instructions also provide that sufficient blow- 
ing must be done on the line of road to prevent boilers 
from foaming. Enginemen are required to blow boilers 
not less than one minute each hour when using a muffler 
blow-off cock, and 30 seconds each hour when using 
open blow-off cocks. Blow-off cocks discharging 
through mufflers are held open 10 seconds for each blow 
alternating from right to left as many times as may be 
necessary and conditions will permit. Blow-off cocks 
without mufflers are held open 5 seconds for each 
blowing, alternating from left to right as many times as 
necessary. Terminal forces are held responsible for 
delays due to boilers foaming less than 20 miles out of 
terminals. Outbound blowing is done as near the de- 
parting time as possible. 

Engineers are held responsible for delays due to 
boilers foaming when more than 20 miles out of the 
departing terminal. When changes in engine crews are 
made on extended engine runs, the engineer arriving is 
held responsible for delays due to foaming for the first 
20 miles beyond the point of relief, after which the engi- 
neer in charge is held responsible for delays. At out- 
side points, where engine watchmen are employed, the 
engine crews are required to do the terminal blowing. 

The assistant engineer of water service is held respon- 
sible for checking all boiler water conditions at terminal 
points as indicated by dissolved solids. To accomplish 
this he makes regular tours of inspection and collects 
and tests water samples from locomotive boilers both in- 
bound and outbound at engine terminals, reporting the 
results to the chief chemist. 
more often than once each thirty days. 

Most of our water stations have treating plants and 
the treatment of water together with the proper blowing 
of boilers has made a big improvement in the condition 
of our fireboxes, boilers and flues. We run all of our 
flues the full length of four years and in some in- 
stances have been granted one year extensions by the 
Federal Inspection Bureau. It is estimated that, since 
improved methods were adopted, we have increased the 
mileage 100 per cent on all classes of power. On our 
large power which makes long runs and high mileage 
the flue mileage has increased 150 per cent. 

We have hot-water plants for washing out and filling 
up boilers at all principal points on the system. This 
method has also extended the life of fireboxes approxi- 
mately 100 per cent. 
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Boilers are not washed : 


Hot-Water Plants and 
Steaming System on the U. P. 


By E. E. Owens 
General boiler inspector 


We have equipped enginehouses at Council Bluffs, 
Iowa, Denver, Colo., Cheyenne and Green River, Wyo., 
with the F. W. Miller Heating Company's blowing, wash- 
ing and filling system with the modified steaming arrange- 
ment. Savings in boiler maintenance can hardly be fig- 
ured in money as yet but the life of flue-sheet knuckles 
and firebox sheets is being extended. For instance, the 
life of top flue-sheet knuckles on heavy power has been 
extended 30 per cent. Before we had direct steaming’ 
at Cheyenne and Council Bluffs it was necessary to 
renew the top knuckle flue sheet on 4-8-4 locomotives 
having a boiler pressure of 300 Ib. in seven to eight 
months, or at approximately 100,000 miles. . We are now 
getting 150,000 to 200,000 miles before there are any 
indications of cracking. Staybolt breakage has also 
decreased and side sheets are going from shopping to 
shopping with fully 50 per cent less leakage. Formerly, 
we had to patch the sheets to make them run out the 
flue mileage. 

Using one of our new 4-6-6-4 locomotives as an ex- 
ample, our procedure when the engine comes to the house 
is, first, to test the boiler water. If total dissolved solids 
run over 150 the boiler is blown. Before it is entirely 
dead, water is turned into the boiler. At the pump the 
temperature of the water is from 160 to 180 deg. F. This 
water passes through a modified filling valve, or cham- 
ber, into which steam is turned from the house line, which 
raises the temperature of the water entering the boiler 
to as high as 300 deg. F. depending upon the volume. 
There are three valves which control the flow. One of 
these permits a flow of 50 gal. per min. and when this 
valve is used water temperatures range between 300 and 
330 deg. as it enters the boiler. We call this the slow- 
filling process and it takes between 1717 and 2 hours to 
fill to the bottom of the glass. Gauge pressure at this 
level will be between 40 and 60 Ib. Water is then turned 
off and steam turned on. In 30 to 45 minutes there will 
be between 2 or 3 in. of water in the glass and 90 to 100 
Ib. of steam on the gauge. 

If it is desired to hurry operations either a 75- or 
100-gallon-per-minute valve is opened. The temperature 
of the water entering the boiler drops accordingly but 
not below 250 deg. F. While the boiler is filled more 
rapidly pressure does not build up as fast and the time 
saved in filling is about evened up by the time the live 
steam brings the pressure up to 90 or 100 Ib. after the 
water is turned off. 

Total dissolved solids are reduced to 80 grains or less 
on all engines leaving home terminals which means 
that some boiler water must be replaced with fresh water. 
Our old system of raising to working pressure and then 
blowing out two to four glasses of water was the cause 
of much staybolt leakage and breakage. We now hook 
the blowoff cock up to the line and blow out a large part 
of the water in the boiler, depending upon the steam 
pressure when blowing started. We blow a boiler down 
from 150 or 175 Ib. to 90 or 100 Ib. in 20 to 30 minutes, 
fill through the modified steaming valves with water 
between 280 and 300 deg. F. in 30 to 40 minutes and 
then have 100 to 110 Ib. gauge pressure with total dis- 
solved solids reduced to between 35 and 50 grains and 
the engine is ready to go. In nine cases out of ten en- 
gines are out of the house in an hour or less. 
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Tests conducted recently at Huntington, Oregon, de- 
veloped that the blowing down, washing, re-filling 
and firing of heavy freight and passenger locomotive 
boilers can be accomplished in not to exceed 5% hours. 
Formerly 6% to 8 hours were required before the in- 
stallation of the Miller modified steaming system. Five 
to 6 hours were required to blow down for water change 
and fire to operating pressure; with the new system this 
time is reduced to 2% hours. It is conservatively esti- 
mated that these modified steaming systems have in- 
creased the availability of Union Pacific heavy freight and 
passenger power by eight locomotives and that the system 
to be installed this year will further increase that availa- 
bility by two locomotives. Considering the fact that each 
of these locomotives will average 6,000 road miles 
monthly, the increased availability represents 750,000 
locomotive miles annually as a result of reduced terminal 
handling time. 


Sequence of Operations 
On the Great Northern 


By A. P. Roberson 


General boiler inspector 


When boilers are cooled down for washing, the steam 
is blown from the boiler through a 1%4-in. syphon cock 
connection on the steam dome and into the blowdown 
line of the Miller hot water washout system. After 
the steam pressure has been reduced to practically zero, 
cold water from the enginehouse line is run into the 
boiler through the same connection at the steam dome 
and water in the boiler gauge glass is never allowed to 
be out of sight while cold water is being put in. During 
this process of cooling, the blowoff cock is opened to 
permit circulation of the cold water with that of the hot 
and the procedure continued until the temperature of 
the boiler water is about 120 deg. F., or the same as 
that of the washout water to be used. The time consumed 
in this cooling process is approximately five hours. 

When the boiler has been washed, the necessary in- 
spections and repairs completed, it is filled through the 
injector delivery pipe with water at a temperature of 
preferably not more than 160 deg. F. and is fired up and 
steamed slowly. In addition to this, to increase circu- 
lation and uniform heating of the entire boiler of the 
Mallet-type locomotives, steam through a 1%-in. line 
is admitted to the boiler at a cock located in the bottom 
of the boiler near the front end. 

When necessary to drain boilers for any reason, the 
following procedure is indicated : 


1—Reduce steam pressure through the dome syphon . 


cock connected to the refill-tank line. Reduce boiler 
pressure below that of the cold-water pump. 

2—Connect the cold-water pump to the dome syphon 
cock. Start the pump. At the same time start the cir- 
culating pump connected to the rear blowoff cock and 
discharging into the wash-water tank. 

3—Circulate cold water until the steam pressure is off. 

4—Fill the boiler to the top by stopping the circu- 
lating pump and test the units. 

5—Lower the water level to the top of the glass. Re- 
sume circulation until the wrapper sheet feels cold to 
the hand or the water temperature is 120 deg. F. 

6—Stop the cold-water pump and drain the water 
from the boiler until the crown sheet is exposed. (Plugs 
can be loosened but not removed as soon as the steam 
pressure is off.) 
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` 7—Start washing immediately, removing one plug 
at a time and replacing it before another is removed. The 
crown sheet is to be washed first. l 

8—Better results are obtained by flooding the boiler 
with a large volume of water rather than a small volum 
at high velocity. This is particularly true when wash- 
ing flues. 

9— Corner firebox plugs and belly plugs are removed 
last and not until all higher plugs have been replaced. 
Water is removed from the boiler with a circulating 


pump. 

10—A choke should be placed in the house blower line 
to prevent too rapid firing up. When sufficient boiler 
pressure is obtained, firing can be completed with the 
locomotive blower. 

11—The time required to reduce pressure, precool and 
wash is six hours. Time to fire up should not be less 
than three hours. Total time for all work will be not 
more than 12 hours. 

12—Under present operating conditions there is no 
valid reason for washing or changing a boiler oftener 
than on inspection. It may be necessary to reduce pres- 
sure to work on appurtenances but it is not necessary to 
drain the boiler. If concentrations are maintained below 
foaming and water is conditioned so as not to precipitate 
down scale, there is no need to drain or wash the boilers. 


High Pressures Create New 
Water Problems on Milwaukee 


By A. W. Novak 


General boller inspector 


Through the installation of lime and soda treating 
plants, with proper settling facilities at points where 
sludge accumulation was a factor, the installation of 
wayside water-treating units at all other points supply- 
ing locomotive feedwater on the Chicago, Milwaukee. 
St. Paul & Pacific, and the employment of hot-water 
washout and refill systems at all principal points charged 
with the washing of boilers, it became possible for us 
to obtain from boilers ranging up to 225 lb. in pressure 
a washout period of from 10 to 30 days. A full term of 
flue service in all but a few isolated instances was ob- 
tained, as was a performance of firebox sheets that 
fully met expectations. Few defects occurring in boiler 
shells or wrapper sheets that could be attributed to a 
water condition. With the introduction of locomotives 
using boiler pressures of from 285 lb. to 300 lb. it be- 
came apparent that the washout periods, type and 
method of water treatment and care in handling of boil- 
ers preparatory to washing which adequately met the 
needs of low-pressure boilers fell far short of meeting 
the requirements of modern high-pressure locomotives. 

In an attempt to improve the boiler conditions of the 
high-pressure locomotives the Milwaukee has replaced 
the wayside water-treating units at points where these 
locomotives take water with lime and soda plants that 
have sufficient capacity for the settling of water. Using 
all treated water, the washout period for these locomo- 
tives has been set at two weeks until such time as it has 
been proved that a longer period will not be harmful. 
The time element for the operation of cooling down, 
washing and firing up of locomotives is set at 12 hours: 
that is, an engine due for washing cannot be dispatched 
from the terminal until 12 hours after its arrival time 
at terminal. 

In preparation for washing and to avoid the harmful 
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effects of rapid cooling, boilers are first subjected to a 
cooling-down process by means of a circulating system 
which is an integral part of the hot-water washout 
system. High-pressure freight locomotives, which have 
a boiler pressure of 285 Ib. arrive in the enginehouse, 
after having the fires knocked, with pressures ranging 
from 200 to 225 Ib. Soon after the engine is placed in 
the house a steam line from the blow-down line of 
the hot-water washout plant is connected to the boiler 
at the dome location whereby the steam in the boiler 
is permitted to vent itself. When the steam pressure 
has been reduced to 50 Ib. or under, which requires 
from 45 minutes to 1 hour, the washout line from the 
hot-water washout system is connected to a fitting in 
the delivery line, permitting washout water at a tem- 
perature of from 150 to 190 deg. to enter through the 
boiler check and completely fill the boiler. When the 
boiler has been filled circulation begins through the 
blow-down line connected at the dome. Circulation of 
washout water through the boiler continues for a pe- 
riod of 30 to 45 minutes, after which it is felt that 
the temperature of the boiler and firebox sheets have 
been reduced to the temperature of the washout water 
passing through the boiler. At this time the blow-down 
and washout lines are disconnected from the dome and 
delivery pipe and as there is no pressure in boiler a 
suction pump is connected to the blow-off cock at the 
mud ring and the water drawn from the boiler and sent 
back to the hot-water washout plant through the blow- 
down line. Draining the boiler by this method requires 
about 45 min. 

On completion of the cooling-down process, the wash- 
out plugs are removed from the boiler and washing 
begun. The time required for actual washing of boiler 
is dependent on the number of men employed in the 
washout crew. With four men employed, using two 
washout lines, it requires approximately 4 hours prop- 
erly to wash and plug up the heavy type of high-pres- 
sure freight locomotive. 

When washed, the boiler is allowed to remain empty 
until two hours before the engine is to be dispatched. It 
is then filled with refill water from the hot-water 
washout plant having a temperature ranging from 150 
to 190 deg. F. 

Care is taken when firing up the locomotives after 
washout or water change to make certain that the 
pressure build-up is not too rapid. Requiring one hour 
to raise the steam pressure from 0 to 125 lb. after the 
boiler hes been filled with water at a temperature of 
from 150 to 190 deg. F. appears to be within a safe 
limit. 


Planer 
Safety Device 


For machining large parts which have considerable over- 
hang when set up on an openside planer, the outer mate- 
rial rest, shown in the illustration, is used at the Chicago 
shops of the Pullman-Standard Car Manufacturing Com- 
pany. This material rest consists of a narrow I-beam 
bed section, equipped with top rolls and located parallel 
with and about 2% ft. from the main bed of the openside 
planer. A narrow box section table moves back and forth 
on the rolls, being actuated by connection to the work 
which is set up and bolted to the main planer table. 
Experience indicated that the auxiliary narrow ma- 
terial rest or work-support table might and would fall 


Railway Mechanical Engineer ^ 
JANUARY, 1944 


Stop applied to outer material rest of an open-side planer to prevent 
over travel which would cause the narrow auxiliary table to tip off 
the rolls 


off the rolls if extended too far in either direction, thus 
constituting a potential hazard and unsafe condition. 
In the interests of safety, therefore, short sections of 3- 
in. angles are welded to the table and to the outside 
roller-positioning bar, as shown in the illustration, to 
stop the table before it gets to a point where overhang 
will cause it to tip off the rolls. This safety device was 
suggested by the machinist shown operating the open- 
side planer. 


Removing Key on 
Wheel-Press Beam 


The adjustable resistance beam on some types of hy- 
draulic driving-wheel presses is established as to location 
by the insertion of a key through the upper end jaws 
of the beam and the top rail of the press. This key 
must, of necessity, be removed when the position of the 
vertical beam is changed. Because of the height of the 
press it is a rather inconvenient job to remove ànd re- 
place the key and at the same time make the necessary 


This shows the application of the device on the resistance beam 
of the press 
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Details of the parts required for the key removing device 


change in the position of the beam. The wheel shop fore- 
man in one shop solved this problem by a key-removing 
device, the application of which is shown in the photo- 
graph and the details in the accompanying drawing. 
The device is merely a handle, which may be operated 
from the floor, with a bracket secured to the beam casting 
for the purpose of providing a rest for the key when it 
is in the “out” position. By the use of this device, it 
is a comparatively simple matter to line up the key 
slots in the beam and the top rail and replace the key 
without the necessity of climbing up on the machine. 


Safety | 
Suggestions 


“Safety Suggestions" is the title of a poster which has 
recently been developed by the St. Louis-San Francisco 
for display about the shops. The poster is a tracing from 
which 11-in. by 17-in. blue prints are made. It contains 
twelve specific suggestions, all of which are summarized 
in the “A-B-C’s for Safety: Arrive on job with a clear 
head ; be mindful of safety rules; concentrate on the task 
at hand." The following are the twelve suggestions: 

1—I shall get my proper rest. 

2—I shall wear my goggles at slightest need, and call it 
to attention of my fellow workman if he neglects to do so. 
I must wear my goggles while performing the following 
jobs: babbiting, burning, caulking (all work), grinding 
on emery wheels, chipping (all work), drilling (over- 
head), flue boring, lathes (brass), riveting, scaling boil- 
ers, handling acids and Oakite, sandblasting flues, spray 
painting, welding. 

3—I shall never wear loose or baggy clothing around 
revolving power machinery. 

4—I shall never work with defective tools and will re- 
turn them to the toolroom or report them to foreman. 

5—I shall never attempt to operate a machine unless 
instructed by foreman or some qualified instructor. 

6—I shall always wear safety shoes and keep them 
properly repaired. 

7—I shall always endeavor to protect my fellow work- 
man from personal injury, as well as myself. So, I shall 
not drop tools or materials without knowing it is safe 
to do so. 

8—I shall keep premises, on which I am working, as 
Íree of obstructions as possible. 


34 


9—] shall not operate brake on engines, cars or tender, 
without notifying employees working underneath. 

10—I shall not insert fingers to determine if holes 
are in proper alignment, for the insertion of bolts, pins 
and rivets. 

11—I shall use approved respirator, if necessary, when 
spray painting. 

12—I shall report any unsafe condition to my foreman, 
and do my work in the safest possible manner, remem- 
bering that the safe way is the right way and the right 
way is the safe way. 


Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. All communications should bear the name 
and address of the writer, whose identity will not be 
disclosed when request is made to that effect.) 


Combatting Warping 
In Welding Thin Plates 


Q.—When welding thin plates we have encountered difficulty in 
preventing warping. Can you indicate what we are doing that 
is wrong and suggest a remedy? 


A.—Warping is a form of distortion which can result 
from shrinkage in welds, excessive local heating, poor 
joint preparation or improper clamping of parts in 
position for welding. Some of the things which you 
might try are the selection of an electrode which has 
moderate penetrating qualities and which can be handled 
at high speed—a welding speed sufficiently fast that it 
prevents local overheating—and a step-back welding 
sequence. Proper clamping without permitting exces- 
sive spacing between the sheets should also help. The 
use of a back-up to distribute welding heat and cool 
the parts rapidly is especially useful on thin sheets. 
Peening the joint edges slightly before welding elon- 
gates the edges and, when the weld shrinkage occurs, 
they tend to pull back to their original shape. 


x 


Courtesy Westinghouse Electric & Mfg. Co. 
Controlled procedures result in a weld as shown on the right 


Railway Mechanical Engineer 
JANUARY, 1944 


A typical 80-ton Diesel- electric locomotive with double power plant 


Electrical Equipment 


For 65- and 80-Ton Switchers 


Is spite of the necessity for manufacturing the elec- 
trical equipment as quickly as possible, the Westing- 
house Electric & Manufacturing Company, East Pitts- 
burgh, Pa., after a careful analysis of the probable 
tuture requirements, embarked on a program of develop- 
ing a new traction motor and new generators for the 
various Diesel engines applied on 65- and 80-ton loco- 
motives. This development was carried on in parallel 
with the manufacture of the former standard equipment, 
and the changeover to the new standard equipment was 
made without delay. 

The new motor is known as type 970-A. It is a 
series motor suitable for either the 65-ton or 80-ton 
locomotive. It is self-ventilated, but may be force- 
ventilated whenever the service requirements dictate a 
high continuous tractive force rating. It is supported on 
one side directly on the axle by bronze axle bearings and 
on the other side by a nose suspension on the truck 
transom, It has roller armature bearings and high- 
temperature glass-weave mica and asbestos insulation. 
Four of these motors are geared 14 to 72 on 36-in. wheels 
on the 80-ton locomotive. This provides a maximum 
safe speed of 40 m. p. h. which is ample for transfer 
service and some road freight haulage. On the 65-ton 
locomotive this same gear ratio may be applied, or a 17 
to 70 gear ratio on 36-in. wheels may be used, provid- 
ing 50 m. p. h. maximum safe speed which may be de- 
sirable if the locomotive is used in road service. Due 
to limitations in maximum adhesion, a 65-ton locomotive 
cannot develop as high a maximum tractive force as an 
80-ton locomotive, and consequently there is no objec- 
tion to the reduction in tractive force with the latter gear 
ratio on the lighter locomotive. 


* Transportation b ror engineer, Westinghouse Electric & Manu- 
facturing Company, st Pittsburgh, Pa. e 
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By S. E. Newhouse* 


The new generators are of the shunt type. This sim- 
plifies the control circuits and eliminates the separate 
exciter required with the differential system used on 
some of the former equipments. In addition to the self- 
excited shunt field, the generators have a small battery- 
excited. field to assure prompt response of generator 
voltage in accelerating the locomotive and a series wind- 
ing for use in engine starting from battery power. They 
have a high-temperature glass-weave mica and asbestos 
insulation. Each generator has a single anti-friction 
bearing supporting the armature at the commutator end 
and is self-ventilated by a fan located at the end adja- 
cent to the engine. 

All of the newer 65- and 80-ton locomotives have 
double power plants using engines which are in quantity 
production. A high-speed engine commonly applied on 
65-ton locomotives rates 200 hp. at 1,800 r. p. m. The 
type 193-PC generator is used with this engine. It is 
connected to the engine through a flexible coupling. 

A slower-speed engine suitable for either weight loco- 
motive is rated 250 hp. at 1,200 r. p. m. and another en- 
gine, often applied, is rated 250 hp. at 1,000 r. p. m. 
'This type 196-A generator has been developed for ap- 
plication with either of these two engines. It is solidly 
coupled to its engine. 

A higher-rating engine, generally used on 80-ton loco- 
motives but applied on the 65-ton size when high power 
is required (as for road service), is rated 325 hp. at 
1,200 r. p. m. The type 197-A generator is suitable for 
this enginé. It is similar in construction to the type 
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196-A, has the same brushholders, brushes and bearings, 
and likewise is solidly coupled to its engine. 

All three of the new generators have continuous and 
maximum current ratings double those of the type 970-A 
motor. This permits the two motors on each truck to be 
permanently connected in parallel, which combination as- 
sures less wheel slippage than with motors in series. 
When a locomotive is starting a train, weight transfer 
removes part of the weight from the leading axle of each 
truck and increases the load on the trailing axle. The 
leading axles are therefore the first to slip. With a pair 
of motors connected in series, the slippage of one axle 
causes a reduction in current for both motors. The re- 
duced generator current results in higher voltage and 
increases wheel slippage. The locomotive not only loses 
the tractive force of the motor on the slipping axle but 
also part of the tractive force of the motor connected in 
series due to the reduced current. 

With motors permanently in parallel, the slippage of 
the leading axle will cause a momentary rise in generator 
voltage due to reduced current. This will increase the 
current in the motor on the trailing axle. This increase 
iu load prevents a further increase in generator voltage. 
While the tractive force of the slipping axle is lost, the 
tractive force of the trailing axle is increased. It will 
have little tendency to slip because additional weight has 
been transferred to it. Part of the generator power out- 
put is transferred from the slipping axle to the trailing 
axle, thus permitting the acceleration of some trains that 
could not be started with motors in series. 


Control 


The locomotive speed and the direction of motion are 
controlled by the manually-operated engine throttle and 
master controller through the remote operation of switch- 
ing devices and relays mounted in the control cabinets. 
The relays and control contactors are operated by elec- 
tro-magnets while the reverser in the traction-motor cir- 
cuits is operated by electro-pneumatic valves utilizing 
compressed air. 

At starting, the motors are operated with full field 
strength. Opening the throttle increases the engine 
speed. This increases the generated voltage applied to 
the traction motors and accelerates the locomotive. As 
the locomotive speed increases, the generator current de- 
creases and its voltage increases proportionately, . thus 
utilizing the full engine output. Finally a point is reached 
beyond which the generator voltage increase is far less 
than in proportion to the reduction in current. This is 
called the unloading point. At currents below, and speeds 


D The type 970-A traction motor 
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above this point, the full engine output cannot be ob- 
tained. 

To increase the range of locomotive speeds at which 
full engine output is available, motor field shunting is 
employed. As soon as the generator current falls below 
the unloading point, a relay actuated by the generator 
voltage automatically shunts the motor fields. This 
raises the speed characteristic of the motors and de- 
creases the torque per ampere. Hence, by this field 
shunting the motor and generator currents are increased, 
the speed and tractive force are maintained, and the 


The type 197-A generator with commutator covers removed 


generator continues to utilize the full engine output a* 
the train speeds up until the current again decreases to 
the unloading point. The use of full field strength in 
starting provides the maximum tractive force most eco- 
nomically while the shunted field affords a means of 
using full engine power to a higher speed than is pos- 
sible with full field on the motors. 

The preferred system for battery charging includes two 
134-kw., belt-driven auxiliary generators suitable for 
charging a 32-volt battery. These generators are regu- 
lated for constant voltage for all engine speeds from 
idling to maximum operating speed. The lighting and 
control circuits are energized from the storage batterv. 

On the locomotives with type 193-PC generators, a 
single 32-volt battery is required. This generator is 
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capable of starting the 1,800-r. p. m. engine from a 32- 
volt battery of suitable capacity. Due to the much more 
severe starting requirements of the larger, slower-speed 
engines, two 32-volt batteries are used on locomotives 
with types 196-A and 197-A generators. The two bat- 
teries are normally connected in parallel but when start- 
ing the engines, 64 volts are obtained by connecting the 
batteries in series. With this arrangement the batteries 
will be charged even during an emergency when one 
engine is not operating. 

The 65-ton locomotive’s continuous tractive force with 
self-ventilated type 970-A motors geared 17 to 70 on 
36-in. wheels is 9,000 Ib. With 1,000 cu. ft. of air per 
minute force-ventilation for each motor, the continuous 
tractive force is increased to 18,500 Ib. When these 
motors are geared 14 to 72 on 36-in. wheels on either 
locomotive, the self-ventilated continuous tractive force 
is 11,300 Ib. and, when force-ventilated with the previ- 
ously mentioned amount of air the continuous tractive 
force is 23,200 lb. 

The type 197-A generator has a higher continuous 
current rating than the other two generators. When 
necessary to use its full capacity for especially heavy 
duty, the motor force-ventilation is increased to 1,400 
cu. ft. per minute and the locomotive's continuous rat- 
ing becomes 26,000 lb. tractive force, corresponding to 
16.2 per cent adhesion on an 80-ton locomotive. 

Experience indicates that a continuous tractive force 
corresponding to 14 per cent adhesion is ample for the 
great majority of severe services. These 65- and 80-ton 
locomotives with force-ventilated motors equal or exceed 
this adhesion value. It is an established fact that, for 
any given insulation, low mean operating temperature of 
the electrical equipment promotes long life of the insula- 
tion. The high continuous rating of these locomotives 
assure reasonable operating temperatures and, therefore, 
long life of their generators and motors even in very 
heavy service. 


Army Hospital Train 
Is All- Fluorescent Lighted 


A new hospital train for the United States Army Med- 
ical Corps, to be used first for training purposes in 
Southern California and then for service abroad, has 
been completed and is now being shown in a dozen prin- 
cipal cities across the country. The cars were built by 
the Pullman-Standard Car Company, and a feature of 
their equipment is the all-fluorescent lighting which was 
supplied by Sylvania Electric Products, Inc., Salem, 
Mass. 

Specifications for lighting equipment include vibra- 
tion-proof fixtures of the trougher type which can be re- 
cessed into the ceiling. Steel was allowed for their 
construction. Before installation, engineers submitted 
the fixture—complete with lamp, reflector, starter, bal- 
last, sockets and wiring—to vibration in a machine which 
subjected them to 1,000 vibrations per minute, with a 
variable range of amplitude up to one-half inch. 

The equipment on the ten-car train includes 59 40- 
watt, single-lamp troughers; 12 15-watt, single-lamp 
troughers; 18 6-watt, single-lamp wall fixtures; 10 15- 
watt wall-lamp brackets, and eight 15-watt desk lamps. 

Fluorescent lamps were selected for the train because 
they will add little heat to the cars in hot climates, be- 
cause they do not project into the car, allowing more 
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head room, and to provide surgeons with light without 
undesirable shadows in the operating area. A utilities 
car, containing two steam boilers and two steam-driven 
generators, supplies heat and power for the train. Two 


Interior of one of the ward cars in the Army Medical Corps’ new 
ten-car hospital unit 


cars are for the staff of five medical officers, seven 
nurses and 33 enlisted men. Six are ward cars with 
16 berths for bed patients, plus the operating spaces, 
toilets and shower rooms, and the tenth car is the 
kitchen-diner-pharmacy. 


Lead-Coated 
Steel Banding Wire 


That use of “alternate” materials does not necessarily 
mean impairment of quality is shown by the way in which 
lead-coated steel is doing a better job than did copper or 
brass in the manufacture of a small part for electric 
motors. Such steel was adopted by engineers of the 
Fort Wayne, Ind., works of the General Electric Com- 
pany in order to conserve critical metals previously used 
for making banding rings. Rotors of certain types of 
motors were previously equipped with such banding rings 
of either copper or brass, solely so that the rotor could 
be dynamically balanced by applying drops of solder to 
the band as required. Solder would adhere easily and 
tightly to either of these metals. 

Solder likewise clings tightly to lead, so by changing 
to bands made from lead-coated steel, several thousand 
pounds of copper and brass have been conserved. In 
addition, because of the greater tensile strength of the 
steel, the weight of the band has been reduced by nearly 
60 per cent since a thinner band can be used. Still 
another advantage resulted since the thinner steel band 
leaves a greater radial space available for the balancing 
solder. 
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Vuleanizing 
Portable Cable 


The Illinois Central has for some time made a practice 
of vulcanizing breaks and splices in portable rubber-cov- 
ered electric cable. The work is done at seven different 


points on the railroad and has resulted in greatly extend- 
ing the life of all such cable, reducing shock hazard and 


Fig. 1—A six-conductor cable with electrical connections made ready 
for insulating 


short circuits caused by defective or worn taped joints. 
The procedure has of course also saved a large amount 
of rubber which would otherwise have been required 
for cable replacements. 

Vulcanizers and molds are available for all sizes of 
cable. The Illinois Central does not make a practice 


Fig. 2—The cable shown in Fig. I made ready for vulcanizing with a 
wrapping of rubber tape 


of vulcanizing lamp cord, but does repair and splice all 
larger sizes of portable cable. This includes the a. c. 
cables for welders, the welding cables and all cables for 
portable tools. 


Fig. 3—The finished vulcanized joint—lt is slightly stiffer than the 
rest of the cable but will stand almost as much flexing and effectively 
protects the cable from moisture 


The procedure for making a splice is illustrated in 
Figs. 1, 2, and 3. The several conductors are first con- 
nected and soldered as shown in Fig. 1, care being taken 


38 


to stagger the connections so that no two are opposite 
each other. Then special insulating rubber splicing com- 
pound is wound around each splice to a diameter slightly 
greater than the original insulation. 

The conductors are then placed in proper relation to 
each other, and with multiple cables such as the one 


Fig. 4—The vulcanizer in use—The operator is tightening the mold 
clamp and the cable being repaired may be seen under the operator's 
arm and extending from the right end of the vulcanizer 


shown, the grouped assembly is, if necessary, filled out 
with strips of rubber or other suitable filler to make the 
group round. Vulcanizing rubber tape is then wound 
over the splice as shown in Fig. 2 to a diameter sli, 
larger than that of the mold in which it is to be vulcanized. 
The final operation consists of placing the taped joint 
in a mold of the right size, applying pressure to the mold 
and then bringing to vulcanizing temperature. Close 


Fig. 5—Worn and restored Spicer torque-arm bushings—The cut in 

the restored bushing was made solely for the purpose of showing the 

excellent quality of bond between the old and new material—The 

inner diameter wears very little and it is not necessary to remove a 
section to restore the inner fit 


control of temperature is important. The finished joint 
as removed from the mold is shown in Fig. 3. 
One of the vulcanizers, made by Mines Equipment 
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Company, St. Louis, Mo. is shown in operation in Fig. 4. 
It consists of an electrically-heated steam chamber which 
is channel shaped, allowing space for the two-part molds 
which are squeezed onto the cable splice by means of 
screw clamps. The steam used to surround and heat 
the vulcanizing space is generated electrically and the 
current is automatically cut off when the required pres- 
sure (and temperature) is reached. A drop in pressure 
restores the current. The control is sensitive and will 
hold the temperature within a few degrees. 

Another use of the vulcanizer has been developed by 
the electrical maintainers of the Cincinnati Union Ter- 
minal Company. In addition to its use as a cable vul- 
canizer, it has been applied to the restoration of mechan- 
ical rubber. These include such items as Spicer torque- 
arm bushings and the shear rings known as mechanical 
fuses in the General Electric axle-generator drives. 
Special molds having a contour conforming to the full-size 
parts were made by the terminal forces. The worn parts 
are built up to a little oversize with vulcanizing tape, com- 
pressed in the molds and vulcanized. The clamps are 
further tightened during the heating process. One 
special mold made in the terminal is Y-shaped and is 
used to connect two battery charging cables in parallel 
when heavy current carrying capacity is required. 


Silver Solder 
Dispenser Avoids Waste 


An easy-to-make dispenser suggested by John Antkowick, 
a workman at the General Electric’s Schenectady, N. Y., 
works, simplifies the feeding of ribbon-type solder in 
silver-alloy brazing work and prevents waste. The dis- 
penser is a flat metal case containing two rollers, one in 
the circular portion and another near the point. The 


Silver-solder dispenser in use for resistance-brazing of coil terminals 


silver solder is thumb-fed over the second roller and out 
the point of the dispenser through a slot in the edge of 
the case. Previously, the operator would cut a piece of 
solder about two feet long. As this strip became shorter 
it would get too hot to handle and the workman would 
drop it and get another piece. The dispenser can be 
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loaded quickly with sufficient solder for a large number 


of brazes, and permits the operator to keep his hand far 
enough from the work to avoid being burned. 


Floating Rides For Trains 


Servo-mechanism principles that enable American tanks 
to fire accurately while running over rough ground quite 
possibly will provide “floating” rides in high-speed trains 
and other vehicles, according to engineers of the West- 
inghouse Electric & Manufacturing Company, East Pitts- 
burgh, Pa. Actual development work on these applica- 
tions has been started. Calculations show that the power 
required to stabilize the vertical movement of a railroad 
coach is only about three horsepower. The mechanism 
necessary to accomplish this is small enough to fit into 
an over-night bag. Curiously enough the servo-mecha- 
nism to stabilize a railroad car will require about the 
same size as that required for an automobile. The rea- 
son for this is that the equipment required depends on 
the weight of the object multiplied by the square of the 
up and down movement of the road. The automobile is 
much lighter, but the vertical movement is several times 
that of a railroad car. 


Electrolytie 
Filter Cleaning 


The Missouri Pacific employs a cage-type filter in the 
fuel oil lines of its Diesel-electric locomotives. The filter 
has a circular flat edge-wound element having openings 
of .003 to .006 in. between coils and is very effective in 
removing solid material from the oil; but after pro- 
tracted service the metal of the filter element becomes 
coated with a deposit of dirt and carbon which stub- 
bornly resists any of the usual methods of chemical or 
mechanical cleaning. f 

A novel method of electrolytic cleaning was evolved 
in principle by K. E. Lane, chief chemist, and worked 
into a shop facility for use on the filter by the elec- 
trician at the railroad’s Diesel shops at St. Louis, Mo. 

The process consists of placing the filter element in a 
solution of caustic soda with a sheet of iron about ten 
inches square. The iron sheet is connected to the posi- 
tive terminal of a small motor-generator set and the 
filter element is connected to the negative. A current of 
about 25 amperes is run through the bath for about 15 
minutes; this requires from 22 to 24 volts. 

Since the filter element acts as the cathode, a large 
amount of hydrogen is evolved from the metal surface 
of the filter plates and this effectively lifts the dirt deposit 
off the plates so that it is easily removed afterward by 
rinsing with running water. 

The current should not be reversed since this would 
tend to remove.the surface metal from the filter plates. 
When used as described, no measurable amount of metal 
is plated onto the filter plates, since plating requires 
that the surface of a metal be carefully prepared. The 
method does not work well on all types of filters, but 
it suggests some interesting possibilities for shop clean- 
ing of various things such as air-conditioning evaporators 
and condensers and other things having shapes which 
make mechanical cleaning difficult. 
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by Walt Wyre 


Ox electrician was off sick and the one and onl 
electrician helper for the S. P. & W. at Plainville had 
been called into the service. Ned Sparks and the other 
remaining electrician on days were working ten to six- 
teen hours and getting about as far behind on work as 
they were on sleep. 

Jim Evans, the roundhouse foreman, had little to offer 
except sympathy. He was short of help, too, and couldn’t 
spare any. Then, for some more of the same served 


in a slightly different manner, the division engineer 


decided to replace the worn out oil engine at one of the 
wells in Middleton with an electric motor and make 
the treating plant operation automatic except for mixing 
the chemicals, all of which was to be done because of 
labor shortage. 

Ned Sparks was repairing a portable grinder motor 
-when the clerk brought the traingram about the work 
io be done at Middleton. Material for the pole line was 
already on the way. Secondhand wire from an aban- 
doned line at some other point was to be used. The 
motor would be along in about a week along with con- 
duit, wire, etc., for the rest of the job. Sparks read 
the traingram and headed for the roundhouse office. 

"Yeah, I know you need some help," Evans greeted 
Sparks. Well, so do I, but can't get it. I was expecting 
you when J saw that traingram about the job at Mid- 
dleton." 

“How in the heck can I build a pole line without help?” 
Sparks sputtered. “I might stagger along doing the 
inside work by myself, but building a line takes at least 
two men." 

"Well, you might talk to the master mechanic about 
it," Evans said. Maybe he can find you a helper, 
I can't." 

“Just what is an electrician helper supposed to do?" 
H. H. Carter, the master mechanic, asked when Sparks 
had told his story. 

“Oh, bring material, tie tools and wires on a handline 
—just help electricians,” Sparks replied somewhat 
vaguely. 

“The work is not particularly heavy," the master 
mechanic commented, “your tools are not very heavy.” 

“No, most of the tools we use are fairly light, some- 
times we have to handle some pretty heavy rolls of 
wire." 

“O. K., Carter said, “I’ll send you a helper tomorrow 
morning. We had an application about two hours ago. 
When are you planning to go to Middleton?” 

"Day after tomorrow. I guess,"—Sparks scratched 
his head to stimulate the process of thinking. There 
are several small jobs here that should be done. They'll 
take another day, then I'll want to ship the line tools 
to Middleton." 

As he left the office, Sparks stopped at the chief 
clerk's desk and asked him to wire the agent at Middle- 
ton to reserve a room for an electrician and helper. 


Next morning at about ten minutes before eight, Sparks 
went into the electric shop. He noticed someone wearing 
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blue coveralls and a shop cap to match sitting at the 
make-shift desk in the corner. He supposed it was 
the new helper. Sparks rushed to his locker with only 
a slight glance towards the helper. 

“You look pretty small for an electrician helper,” 
Sparks said as.he pulled his shirt off. Then he started 
to remove his trousers. "How old are you?” 

“It’s none of your business!” a distinctly feminine 
voice replied. Sparks hastily pulled his pants up and 
turned around. “Are you in the habit of undressing in 
the presence of strange girls?” she asked. 

“Girls, strange or otherwise, shouldn’t come into the 
electric shop just before eight o’clock,” Sparks man- 
aged to say. “If you'll just step outside a moment until 
I change clothes, you may come back and sit at the 
desk until five o'clock this afternoon. I'll want to change 
clothes again then." 

The girl took eight steps and three seconds getting 
outside, but in that time Sparks noted that the camou- 
flage of coveralls and cap didn't entirely conceal well 
placed curves and hair the color of new copper. 

“O. K., Sparks said loudly. “You may come back 
and sit." 

"Is that what an electrician helper is supposed to do?" 

"What!" Sparks yelled so loudly the girl jumped. 
"You the new helper?" 

"That's right, and I'm not deaf. My name is Dell 
Malone. I suppose you are Ned Sparks. Call me Red 
if you like, I'm used to it." 

"Glad to meet you, Red. Bet you would be awful 
nice to dance with, but can't hardly imagine you helping 
me on a pole line." Sparks managed to smile but it 
was rather feeble. “Know anything about electricians’ 
work ?” 

“Some; my brother works for the power company. 
If you like, I'll start by sweeping the floor.” 

“That’s a good idea,” Sparks said. “I’m going to 
ship some tools to Middleton for a job there.” 

“Tell me where they are. I'll get them," Dell sug- 
98 “What will you need—pike poles and digging 
tools ?” 

“That’s right, you do know something, but they are 
Ps heavy for you. I'll get them while you sweep the 

oor." 


“We might as well have an understanding now. I’m 
supposed to be your helper and do helper's work. There 
may be times when some of it will be too heavy, but I'll 
let you know. If you had a man for a helper, he would 
carry the tools. That right?" 

“Yes, but ——" 

“O. K.,” Dell smiled, “where are the tools and where 
do I take them?" 

“They are on a rack back of the electric shop.” Sparks, 
being married, knew that the only way to end an argu- 
ment with a woman is to agree with her. “Take them 
to the storeroom and tell the man at the counter to ship 
the tools to me at Middleton." 

Dell left the electric shop and in a few moments 
Sparks heard a scraping noise. He looked out the win- 
dow and saw the girl dragging the digging tools on the 
sidewalk going towards the storeroom. In less time 
than he expected, she was back at the electric shop 
asking what to do next. 
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“Oh, by the way, I almost forgot. Did they tell you 
at we were planning to go to Middleton tomorrow? 
. . Oh, good Lord!“ Sparks suddenly exclaimed. 
"Yes, I was figuring on going. What's the rush?" 
ell asked the question because Sparks was leaving 
e electric shop in a heck of a hurry. 

He rushed to the master mechanic’s office and to the 
nei clerk. Did you wire the agent at Middleton to 
serve a room for an electrician and helper ?" 

"Yes," the clerk replied, "but I don't see any reason 
get excited about it." 

"Well, wire him to reserve two rooms for a male elec- 
ician and a female helper. They've given me a lady 
elper!“ 

Looks to me like the lady should be doing the com- 
aining,“ the clerk said as he reached for a pad of clip 
write the message. 


W HEN Sparks returned to the electric shop he found 
at Dell had swept the floor and was busy putting things 

order. When he entered she stopped and surveyed 
ie room critically. 

“If you are thinking what I think you are thinking, 
art thinking about something else." Sparks smiled 
) show he didn't intend to be as hard-boiled as he 
»unded. 

"What do you think I was thinking ?" 

"When a woman has that look in her eyes, she's plan- 
ing to start moving things around. I haven't been 
iarried twenty years without learning that much." 
“Well, the shop would look better if the desk was 
ver in the other corner, but I won't mention it if you 
re going to be cranky about it." 

O. K., I'm cranky,” Sparks agreed. Now that 
at's settled, there's an electric welder in the machine 
hop that has a grounded generator. I'll bring it to 
he electric shop and we'll repair it." 

Sparks’ more or less diplomatic attempt to keep his 
edheaded helper from going to the machine shop with 
im didn't work; she went right along. Every man in 
ne shop looked and a few whistled, and Sparks felt 
ke he imagined a sideshow freak must feel as they 
ialked across the shop. He pulling, she pushing, they 
vheeled the welder into the electric shop. 

“Go to the storeroom and get a gallon of solvent and 
alf a gallon of tetrachloride,” Sparks told her. 

i gallon of what and half a gallon which?" Dell 
Sked. 

"Solvent and tetrachloride here, I'll write it down 
or you," Sparks wrote “solvent” then tet“ —and 
topped. Tetrachloride, surely you can remember that! 
fell the man in the storeroom it’s for cleaning a motor: 
ell know.” Sparks crumpled the piece of paper on 
*hich he had been writing and threw it in the trash can. 

While his helper was gone, Sparks lifted all of the 
xushes of the welder generator and tested the armature 
or a ground. It showed clear. He then tested the 
ce and found the ground to be in the series field 
winding. 

By the time that was done, Red returned with the 
‘leaning selutions. He explained how he wanted all 
st the various bolts and nuts washed with solvent and 
laid out in order to faeilitate replacement. When the 
hearing, end bell, and brush holder frame was removed. 
he told Dell to use solvent first then a little tetrachloride 
t remove the solvent from the brush holder frame. 

Tetrachloride dries quickly,” he explained. 

“So I see and it does a good job of removing nail 
Polish, too,” Dell remarked. : 

Repairing the field coil didn't require much time. 
Vibration had worn through the insulation on one corner 
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of the pole piece, Sparks. removed the tape and broken 
insulation, replaced it with some new and retaped the 
coil. 

Dell watched with evident interest and remarked, 


“Huh, all that work for such a little job! What can I 
do to help?” : 
“Don’t be impatient,” Sparks told her. “You can 


get that can of red insulating lacquer from the locker 
at the end of the bench. You'll find a brush too, and 
paint all the field coils." 

“Ah!—nearly a gallon of nail polish," Dell exclaimed 
as she poured some of the red liquid into a small can. 
Isn't there something else messy you can think of?" 

“Not unless you call grease messy. We will repack 
all of the ball bearings with it," Sparks said. 

Next morning Sparks and his new helper went to 
Middleton. The train was about an hour and a half 
late and it was nearly two o'clock in the afternoon when 
they arrived. Sparks was hungry as a hibernating bear 
in springtime, but he took time to call the hotel and find 
out if they had two rooms reserved. He was greatly 
relieved to find out that they had. 


Atrter lunch they changed into working clothes. Dell 
used the ladies' rest room at the passenger station while 
Sparks changed in the treating plant. Sparks wanted 
to do a little figuring and planning on the treating plant. 
He decided to get rid of Dell and play a little joke on 
her at the same time. 

He laid out the pole line to the well, driving a stake 
where each pole was to be set. “Now,” he said, “while 
I'm working at the treating plant, you go to the freight 
house and get the digging tools. Dig a hole five and a 
half feet deep where each one of those stakes are. Know 
anything about digging holes?" 

“No, not much," Dell said hesitatingly. "I've seen 
the men from the power company digging and it looked 
like awful hard work." 

“Well, that’s a helper's job. Being a little green at 
the job, you might not get all five holes dug this after- 
noon » 


Sparks had no intention of letting the girl dig at all, 
but he got busy at the treating plant and time passed 
more quickly than he thought. It was almost an hour 
before he left the treating plant. His conscience both- 
ered him when he realized how long it had been and 
his remorse was greater when he saw Dell trying to 
dig a hole. She was using the long handled spade like 
a person digging a Victory garden, but she couldn't get 
enough weight on her foot to sink the heavy spade. The 
long handle towering like a flagpole over her shoulder 
almost threw her off balance when she tried to dig. Her 
eyes were almost leaking tears when Sparks came up. 
She didn't say anything, but she gave him an awful 
swearish look. 

“Here, let me show you how to use a spade,” Sparks 
said. 

“Let me alone!" Dell snapped. “TIl dig this hole if 
it takes all week." 

“Well, you don't mind if I show you how, do you? 
Sit down over there and I'll give you a few pointers." 
Sparks took the spade and started to dig, but couldn't 
locate the center of the hole because the stake was gone 
and the ground was scarred in a place about three feet 
square. Sparks sighted down the line and located where 
the hole should be and drove another stake. He then 
looked at his watch and noticed it was 3:35. “We won't 
have time to dig any more this afternoon. Let's go over 
to the treating plant and get started there. I'll see if 
we can't get a couple of section hands to dig the holes 
tomorrow morning." k 
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“I thought you were going to show me how,” I 
protested. : l 
“Oh, I was joking. It took me longer at the t 

plant than I figured.” 

Dell did a fair job of cutting and threading half-i 
conduit. She sawed some of it rather crooked and bn 
a couple of blades until she learned to take long, 
strokes with light pressure on the saw. Sparks 
longer handle in the die ratchet so it would operate 
less power. | 

All of the conduit was run and wires pulled in at] 
treating plant by noon next day. Then when 
started to solder the connections he found that he 
forgotten to bring a blow torch. He tried using mate 
to heat the wire as he had done many times before 
the wire was small, but he hadn't been using war. 
solder before. He burned his fingers and smoked 
wire, but the solder wouldn't flow. He tried eve 
to find a blow torch, but there was none to be had. 
searching in a tool shed he happened to notice 
fusees and decided maybe they could be used. He 
tried to solder the connections by heating the wire | 
that didn't work. Then he tried heating a soldering 
with a fusee. The iron got hot but sulphur from 
fusee coated the tip until he learned to direct 
sulphurous flame so it wouldn't strike the tip of 
iron. Then it heated the iron without fouling the 
and he got the job done. f 

By the time the job at the treating plant was finishi 
the section men had almost finished digging the 
“We will get a push car and bring all of the line mai 
rial from the freight house while they are finishing 
holes,” Sparks said. “Then, while I'm helping 
section gang to set the poles you can distribute ti 
material.” | 


By rue time Sparks had finished outlining the yer 
they had reached the freight house where the maten 
for the line was stored. There were several boxes, 
bundles of racks and a pile of wire that looked 
leavings from a scrap drive. The wire, number 
stranded weatherproof, was in pieces some less ia 
seventy-five feet long. “Good Lord!” Sparks exclaimed, 
"it'll take a whole day just splicing and taping.” 

They loaded the material on the push car, then sh 
it up the main line to the lead that ran parallel and ck 
to the line to the well. Dell thought it was fun si 
on the push car and shoving it along, but she 
doing much pushing because she could barely reach 
cross ties with the toe of her foot. 

“We will just scatter these rolls of wire along 
line. After you finish placing a rack, three insul 
and two bolts at each pole you can start unrolling 
wire and stringing it out on the ground. Don't try 
handle the larger rolls, they are too heavy." , 

The poles were all set and tamped by quitting 
and the wire laid out ready for splicing. 

The poles were already bored for the bolts to 
the racks and it didn't take long to fasten them in p 
Dell came very near getting her head cracked when 
rack she had tied on the hand line came loose. 5 
yelled “headache” from habit, but it meant nothing 
the girl, who stood there until the rack hit the grou 

“Wow! That was close!" Sparks said. “Sure £ 
it missed you and it would have been my fault if 
had hit you. I should have told you to always step ba 
out of the way when anything is being pulled up on 
hand line.” 

“Well, I'll try to remember and tie things 5° th 

(Continued on next left-hand page) 
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won't come loose,” Dell said, trying to keep from show- 
ing that she was still scared. 

“Now for a job of splicing,” Sparks said as he started 
removing his climbers. 

“What am I supposed to do?” Dell asked. 

“When I finish making the splice, I'll show you how 
to wrap it with tape," Sparks told her. 

“I believe I could do that," Dell remarked when the 
first splice was finished and ready for taping. 

"Anyway you are ready to try," Sparks said as he 
picked up a roll of weatherproof tape. The electrician 
finished taping the splice and started to walk over to 
the other end of the piece of wire when a water service 
helper came up. 

“The pump motor at Wheeler won't start. The dis- 
patcher said for me to take you out there in our car 
right away," the water service man told Sparks. 

Sparks picked up some tools, then turned to Dell and 
said, "It's only twelve miles to Wheeler. We should 
be back in about an hour and a half. You can skin 
insulation off the ends of the wires and have them ready 
to splice when I get back. Don't cut your finger." 

He handed her the skinning knife and left. 


Tue job at Wheeler took longer than Sparks had fig- 
ured. The trouble was a wire burned through inside 
the motor. After Sparks decided the trouble was in the 
motor winding, it was necessary to take the motor apart, 
splice the wire, and reassemble the motor. It was nearly 
eight o’clock when Sparks returned. He didn’t see 
anything of his redheaded helper until they met at 
breakfast next morning. 

“How did you make out after I left?" Sparks inquired. 
“Didn’t cut your finger, did you?” 

“No, but I got gooey all over my hands.” 

It was too early in the morning for Sparks’ wits to 
be working well or else he would have noticed a smirk 
in the girl’s smile and remembered that the insulation 
on the old wire they were using wasn’t “gooey.” 

"Well, I'll start splicing wires," Sparks remarked 
resignedly when they reached the job. He walked over 
to where the wires lay stretched out. 

"Say, I didn't make but one splice!" he exclaimed. 
As far as he could see to tell, all wires were spliced and 
taped. “I told you not to splice the wires," Sparks 
said. "Now I guess I'll have to take them apart and 
make new joints." 


“Those will hold all right," Dell said. “Why do 
you take the tape off one and look at it?“ 

Sparks had the same idea. He removed the 
from one of the splices. "Where did you get solder! 
connectors?” he asked. 

“In one of the boxes that we brought over from t 
freight house. I noticed them when we were load 
the stuff on the push car. I called the power compa 
and asked them to send a man down here. He show 


to Sparks, “How do you like having a girl for a helper?” 

“Well,” Sparks replied grinning, "right now ther 
not much choice, but between a dumb man and a s 
girl, guess I'll take the girl." 


Mobile - i 
Power Plants | 


Two mobile power plants, each consisting of a thr 
unit comprising a complete 10,000-kw., steam: 
generating station, have been built for the Navy by th 
General Electric Company, Schenectady, N. Y 
plants were conceived, initiated, and financed 
Bureau of Yards and Docks, U. S. Navy Depa 
Although the units in themselves are unique, the 
ratus involved is of the same type proved in service į 
regular central station and industrial power plant instal 
tions throughout the country. The units can be haul 
over the rails at speeds up to 40 m.p.h. 

General Electric engineers estimate that the mobile 
power plants can be "put on the line" within 24 hour: 
after they are shunted into a siding. The boilers are 
fired by Bunker C fuel oil, and a sufficient supply is car- 
ried in the mobile unit for two hours' operation so that 
the power can be generated before tank cars are hauled 
up and connected. 

Generation is at 13,800 volts and a transformer is 
included to provide other voltages which correspond to 
the voltage of the existing electric distributing system 
at any establishment where these units may be needed. 


i1 


One of the two 10,000-kw. mobile power plants built to supply power quickly wherever it may be required 
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d Filer 


tinuous-band filing machine for file 
opcrations on metals, alloys, plas- 

fibres and wood is being manufactured 
Continental Machines, Inc., Minneapo- 
Minn. It is an all-steel welded machine 
has a throat capacity of 15% in. with 
ickness capacity of 6 in. Variable-speed 

s give the cutting speeds ranging 
om 50 to 250 f. p. m. needed on different 
pes of materials. Convenient controls 


Continuous bands are used on this filer— 
Tolerances of .001-in. can be met 


llow the operator to adjust work pressure 
nd filing speeds at any time. Tolerances 
if 01 in. can be obtained. File bands are 
urnished in 12 different sizes from % in. 
05 in. wide in ovals, half rounds and flats. 
The use of these bands makes the filing op- 
Tations continuous and adjustment on the 
nachine permits internal or external filing. 


Hydraulic 
Conversion Vise 


A hydraulic vise, which can be furnished 

55 complete new unit or for the conver- 

Son of present vises by installing hydraulic 

quipment in place of the conventional 

threaded screw and handle, has recently 

been placed on the market by The Brucon 
y, San Francisco, Calif. 

A Brucon vise conversion assembly 
Consists, of a foot-control power unit, a 
teel-reinforced oil-resisting high-pressure 
‘thetic hose and an actuating power as- 

Jy which replaces the former screw 
and is installed in the thread chamber. The 
Power assembly embodies a hardened piston 
&round between centers and lap-fitted to the 
Cylinder, 
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As shown in the illustration, the foot- 
control power unit is fully enclosed and 
tightly sealed against leakage. The only 
servicing required is said to be a change of 
oil once a year, since there are no leather 
packing or glands to wear out or become 
defective. All valves are serviced from the 
outer side. All parts are standard and re- 
placable when necessary. 

One of the outstanding features of the 
Brucon hydraulic conversion is its positive, 
smooth, fast control with just two pedals to 
operate, which leaves the hands of the oper- 
ator, whether man or woman, free and thus 
promotes increased production, eliminates 
waste motion and reduces fatigue as well as 
accident possibilities. The large dual-oper- 
ating power pedal controls both power and 
speed. The initial travel of its downward 
movement brings the movable jaw quickly 
to the work and further travel develops the 
pressure required. The smaller positive 
smooth-operating foot-release valve permits 
the jaws to be opened to any desired posi- 
tion with no tendency to recoil or kick-back. 

The maximum power of the Brucon con- 


Brucon hydraulic conversion unit applied to a 
standard swivel-type bench vise 


—— — NEW DEVICES — — 


A hydraulic vise applied to the work table of a 
high-speed sensitive drill press 


version is determined by the cylinder size 
which, in turn, is limited by the size of the 
vise in which it is to be installed, and is 
never great enough to break the jaws oí 
the vise. The equipment is available in 
three standard models B-150, B-250 and 
B-350, designed for application to stationary 
or swivel type vises ranging from 3% in. 
to 6 in. in size, with jaw openings from 4½ 
in. to 9 in. 


Outdoor 
A. C. Welder 


A 500-amp. outdoor alternating-current 
welder has been announced by the General 
Electric Company, Schenectady, New York. 
The welder has a welding current range 
from 100 to 625 amp. at 40 volts. A fea- 
ture of the welder is an "idlematic" con- 
trol which automatically reduces the output 
voltage to less than 35 volts whenever the 
arc is not in operation, but provides full 
power for welding the instant the arc is 
struck. This control also includes a switch 
operated by a handle extending through 
the top of the case for starting or stopping 
the welder manually. 

The welder is protected against the en- 
trance of rain, snow and sleet by drip- 
proof construction of all openings in the 
top of the case and by a sealed window 
over the current indicator. Wide louvers 

(Continued on second left-hand page) 
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4-8-4 TYPE LOCOMOTIVE 
BUILT BY LIMA FOR THE WESTERN PACIFIC RAILROAD COMPANY 
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LIMA LOCOMOTIVE 
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The welder has a control which limits open- 
circuit control to 35 volts 


serve not only to shed water but to keep 
air velocity low. All internal parts have 
a special finish for protection against cor- 
rosion from moist air. 

The welder has built-in power-factor 
improvement which provides low current 
input by maintaining the power factor at 
95 per cent or better at all loads between 
40 and 70 per cent of rating. It is also 
equipped with finger-tip adjustment, step- 
less current control, fan- forced ventilation, 
and capacity for operation with long leads. 


Self-Cleaning Drill 


Substantial savings in time on drilling deep 
holes are said to result from the use of a 
device known as the Rego Karweit Driller 
by its manufacturer, the Bastian-Blessing 
Company, Chicago (30). The device may 
be operated at standard cutting speeds and 
feed rates for ordinary drills and, in some 
cases may be run as high as 25 per cent 
above conventional cutting speeds. Accord- 
ing to the company, it is possible to drill 
holes to a depth 20 times the drill diameter 


Self-cleaning drill which is especially useful in 
the drilling of deep holes 


45 


J without removing the drill from the hole. 


The driller, which fits in place of the 
usual chuck, produces small uniform chips 
at the cutting edges of the drill instead of 
long spirals. The coolant or lubricant 
washes away these chips and bathes both 
sides of the cutting edges, keeping the drill 
cool. 


Hydraulic Jacks 


Thirty- and fifty-ton hydraulic jacks are 
now being manufactured by Templeton, 
Kenly and Company, Chicago. They have 
high and low-speed pumps which can be 
operated singly or in unison. Release valves 
are located on each side of the pumps and 
either release screw can be used to control 


Heavy-duty, two-speed hydraulic jack 


the ram return. The 30-ton model has a 
low height of 11 in. with an hydraulic lift 
of 7 in. The 50-ton jack has a low height 
of 12 in. and a lift of 7 in. The former 
weighs 65 Ib. and the latter 115 Ib. 


Rotary 
Surface Grinder 


A vertical-spindle rotary surface grinder 
has recently been added to the line of large 
surface grinders made by the Hanchett 
Manufacturing Company, Big Rapids, 
Mich. Its structural proportions are made 
heavy and strong to insure precision and 
long service. A 30-in. rotary magnetic 
chuck is equipped with a demagnetizing 
switch and is traversed into grinder posi- 
tion by push-button control. The grinding- 
wheel head has hand, power or automatic 
traverse with power being furnished by a 


2-hp. 900-r.p.m. motor. The motor-drivey 
wet-grinding system includes a coolant 
pump driven by a %-hp. motor. TH 
grinder is equipped with a rugged swing 


arm wheel dresser, an ammeter for defer 


Rotary grinder with a magnetic chuck 


mining the cutting action of the grinding 
wheel, a floodlight and other accessories 
which aid in grinding to close tolerances 


Portable 
Fluorescent Light 


A caster-mounted unit has been added t 
the line of portable fluorescent lights mai 
by Day-Brite Lighting, Inc., St. Louis, M 
Known as the Crawler, the unit consists 
a covered reflector, which may be swung 
its end supports through 155 deg., moun 


Crawler type portable fluorescent light 


on a frame equipped with swivel casters. 
The baked-enamel reflectors are made for 
either two or four 40-watt lamps and are 
furnished with interchangeable vapor-tight 
or wire safety covers. The vapor-tight cov- 
ers are clear plastic mounted in gasketed 
frames which are easily removable for re- 
lamping or servicing. The wire guard con- 
sists of a substantial safety screen mounted 
on a removable frame. 

The units are supplied complete with 
sockets, starters, high-power-factor ballasts, 
a toggle switch, 20 ft. of cord and a twist- 
lock plug. 
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High Spots in 


Railway Affairs... 


Passenger Equipment 
May Be Authorized 


In spite of everything that the Office of 
Defense Transportation and the railroads 
have done to discourage passenger traffic, 
particularly during the holiday season, the 
trains still continue to be jammed. The 
railroads have been putting up a deter- 
mined fight to keep the equipment clean and 
in good operating condition, but the fight 
is being made against almost impossible 
odds. It is true that a limited amount of 
troop train equipment has been built, but 
this has afforded very little relief. The 
fact is that the railroads must have new 
equipment if they are to cope successfully 
with the increased passenger business. That 
there is a possibility of securing some re- 
lief during 1944 was recently indicated by 
Director Joseph B. Eastman. He not only 
mentioned the matter at a press conference, 
but an O. D. T. press release expressed the 
hope “that some new passenger equipment 
will be authorized for 1944, in view of 
the tremendous increase in travel and im- 
provement in the outlook for materials.” 


Patterson I. C. C. Chairman 


William J. Patterson has been elected 
chairman of the Interstate Commerce Com- 
mission for the year 1944. He spent all 
of his business life prior to entering gov- 
ernment service in railroad work. Start- 
ing as a call boy he became a brakeman 
and then served as a locomotive fireman. 
Returning to work as a brakeman and 
switchman he later became a conductor. 
After 16 years in active railroad service he 
became a member of the staff of the Inter- 
state Commerce Commission as a safety 
appliance inspector, advancing in that de- 
partment until he became director of the 
bureau in 1934. He was appointed a mem- 
ber of the Interstate Commerce Commis- 
sion by President Roosevelt in July, 1939. 


Traffic Prospects for 1944 


O. D. T. Director Eastman has charac- 
terized the perfermance of the railroads 
as “a superlative job.“ He feels quite 
decidedly, however, that the railroads are 
"not over the hump.” O. D. T. estimates 
that the freight traffic in 1944 will amount 
to 757 billion revenue ton-miles, an increase 
cf three per cent over 1943. Travel, includ- 
ing organized troop movements, is expected 
to total about 100 billion revenue passenger- 
miles, an increase of about 15 per cent. It 
is for this reason that the O. D. T. is 
Pressing its drive for an increase of 10 
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per cent in railroad efficiency. Mr. East- 
man ascribes credit for the remarkable job 
that has been done to securing maximum 
utilization of the equipment, co-operation 
of the transportation companies with each 
other, excellent co-operation of the ship- 
ping public and “to a lesser extent, the 
traveling public." 


Express by Air 


The Railway Express Agency reported that 
the air express cargo handled in the co- 
ordinated rail-air express service increased 
16.9 per cent in October, compared with the 
same month in 1942. There were 36,585 
shipments moved in this combination serv- 
ice, compared with 31,292 in October, 1942. 
The express charges for this service were 
25 per cent higher. It is estimated that 
these combination rail-air shipments make 
up, roughly, about 30 per cent of all of 
the air express shipments. 


Operating Records Broken 


The reconds being piled up by the rail- 
roads continue to show marvelous results. 
The construction work on war plants has, 
of course, been largely completed and this 
should have a tendency to level off the 
railroad volume. The Car Service Division 
of the Association of American Railroads 
presented the following interesting facts 
before a meeting of the association in 
Chicago on December 2: 

1. In the first eight months of 1943 car- 
loadings were below the same period last 
year, the aggregate reduction being 778,000 
cars or 24 per cent. Yet ton-miles in 


.the same period increased 73 billion, or 18 


per cent. 

2. Miles per car-day averaged 51 in the 
first nine months of 1943, the highest num- 
ber of miles on record. 

3. The percentage of empty mileage in 


the first eight months of 1943 was down . 


to 36.4, versus 37.4 in 1942 and 37.3 in 
the same period of 1941. 

4. For the first six months of 1943 the 
average haul per ton of freight was 502 
miles against 444 in 1942. 

5. For the first six months of 1943 the 
average tons per car of carload freight 
was 40.9 compared with 39.2 in 1942. 

6. The average turn-around time of serv- 
iceable cars, while higher in the first six 
months due to longer hauls, has decreased 
from 13.7 days in July to 13.2 days in 
October. These averages are below those 
for the same periods last year except for 
October, 1942, when it was 13.1. There 
are some indications that the average haul 
is decreasing, which will make possible 
more frequent loading of available cars. 


(Turn to second left-hand page) 


Illinois Central 
Cited for Safety 


The National Safety Council for the first 
time has made a distinguished service and 
safety award to a major railroad making 
the greatest reduction in total employee 
casualty rates for the first seven months of 
the year. The Illinois Central was the re- 
cipient. Reportable accidents dropped from 
473 for the first seven months of 1942 to 
436 for the corresponding period this year. 
This was done in the face of considerable 
increase in the number of employees and 
man-hours worked. On the basis of million 
man-hours worked, the Illinois Central's 
ratio of personal injuries dropped from 
9.18 during the first 10 months of 1942 
to 6.88 for the same period of 1943. 


Wartime Passenger Travel 


Passenger travel on the railroads of this 
country reached its peak for the First 
World War in 1918. Prior to 1942 the 
all-time record was made in 1920 with 
46,847,534,000 passenger-miles. This year 
it will almost double the total for 1918, 
with an estimated 80 billion passenger- 
miles. According to the Railway Age, 
troop movements in 1942 were four times 
heavier than in 1918 and this year they 
will be about 70 per cent higher than in 
1942. These records have been made in 
spite of the fact that O. D. T., the A. A. R. 
and individual railroads have done every- 
thing they could to discourage unnecessary 
travel. The intense utilization of the 
equipment is indicated by the fact that 
in spite of the great increase in traffic, 
it is being handled by much fewer pas- 
senger carrying cars—27,922 on January 
1, 150 as compared to 41,733 on January 
1. 1920. 


1943 Railway Records 


The total operating revenues of the rail- 
ways of this country during 1943 amounted 
to more than nine billion dollars, thus 
marking an all-time high. The net income 
was about 880 million dollars, or somewhat 
less than for 1942 or 1929. It was, however, 
considerably more than twice as great as 
for the year 1918, when the railroads were 
under government operation. Revenue pas- 
senger-miles amounted to 85 billion in 1943, 
as compared to 53 billion, 658 million in 
1942; or twice as large as in the war year 
1918, when they amounted to 42 billion, 676 
million. Revenue ton-miles in 1943 amounted 
to 725 billion, as compared to a little less 


.than 638 billion in 1942 and 405 billion, 379 


million in 1918. 
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The Franklin Locomotive Booster in- 
creases your capacity to start and 
handle successfully today's heavier 
loads. 


a. 


Because they INCREASE 
locomotive availability. 


2. 


Because they CONSERVE 
railroad labor. 


The Franklin devices illustrated here- 
with improve riding, eliminate slack 
and pound, and help the locomotive 
make quicker starts. They increase the 
capacity of locomotives, and reduce 
operating and maintenance costs. 


No air gap with the Franklin Auto- 
matic Compensator and Snubber. 
Constant, accurate, automatic-fit at 
all times. 


The new, lightweight Franklin No. 8 
Combined Lubricator and Spreader 
increases mileage, lowers lubricat- 
ing costs. 


The Franklin E-2 Radial Buffer re- 
duces locomotive maintenance costs 
and increases mileage and safety of 
high speed operation. 


Expect 50,000 Freight Cars in 
1944; 30,000 All-Steel 


The War Production Board during the 
week ended December 11 approved the con- 
struction of all-steel freight cars in the 1944 
program, thus abandoning the policy of 
insisting that the railroads order the so- 
called composite-type cars, and confirmed 
previous predictions that in 1944 produc- 
tion of freight cars for domestic use. will 
total approximately. 50,000 cars. 

The 50,000 figure is built up out of the 
some 34,000 cars now scheduled, plus some 
5,000 ordered but not definitely scheduled 
for production, plus some 10,000 which are 
expected to he ordered since proposals to 
extend the fivé-year amortization plan on 
railway equipment have been adopted. 
While the material situation has now eased 
to the point where allocations could perhaps 
be obtained for more than 50,000 cars, it is 
not expected that car-building facilities for 
more than that number for domestic service 
will become available next year. 

The all-steel cars will get into produc- 
tion next June and 30,000 of the 1944 total 
would be of that type. “The new steel cars, 
made possible by an available supply of 
that metal, and a concomitant shortage of 
lumber,” the, WPB announcement says, 
“will be known as the ‘victory design.’ 
Railroad men expressed themselves as being 
pleased at the prospect of being able to 
obtain these new all-steel cars primarily 
because they will considerably reduce the 
maintenance necessary on the composite 
type, and in addition they will carry ap- 
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. proximately 300 cubic feet more freight. 


Equally important, from the standpoint of 
the manufacturers, is the fact that the all- 
steel car takes less time and manpower to 
construct.” 


Aluminum Research Labora- 
tories Celebrate Twenty- 
Fifth Birthday 


The twenty-fifth anniversary of the 
founding of Aluminum Research Labora- 
tories by the Aluminum Company of Amer- 
ica was celebrated on December 16 with an 
open-house at the laboratories during the 
afternoon for a large number of local resi- 
dents of New Kensington, Pa., where the 
laboratories are located, and with a dinner 
in the evening at the University Club, Pitts- 
burgh, Pa., for the employees of the labora- 
tories. 

Throughout the 25 years of their exist- 
ence Aluminum Research Laboratories have 
been under the direction of Dr. Francis C. 
Frary. They have grown from an initial 
group of five in 1918 to several hundred 
men and women who, since 1930, have oc- 
cupied a modern laboratory building at New 
Kensington, with smaller branches at 
Cleveland, Ohio, and East St. Louis, Ill. 
During the 25 years the laboratories have 
developed new aluminum alloys, each with 
distinctive properties adapting it to use in 
new industrial or structural applications; as 
well as new processes of producing alu- 
minum and of finishing aluminum surfaces, 
and new laboratory techniques. 
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At the dinner Dr. Frary was presenti 
with a 25-year service button by Roy A 
Hunt, president of the Aluminum Compas 
of America. Dr. Frary responded with 4 
review of 25 years of research in aluminum 
The guests were also addressed by Dr. E 
R. Weidlein, director, Mellon Institute, 2 
Dr. Webster N. Jones, director, College of 
Engineering, Carnegie Institute of Tet- 
nology, on future aspects of research i 
general. Arthur V. Davis, chairman of tie 
board of the Aluminum Company of Amer 
ica, was also a speaker. S. K. Colby, vie 
president, was toastmaster. The compzy. 
was host to a group of research direct 
from other industries and to representati& 
of the business, magazine and daily press 


A. A. R. Mechanical Division 


LINSEED OIL AVAILABLE FOR 

= WHEEL-MountTING LUBRICANT 

THE secretary of the A. A. R. Medam 
ical division recently sent out to the mee 
ber roads, private car owners and car build 
ers a circular letter, referring to WPB 
Order M-332, dated June 17, 1943, whic 
restricts the processing of linseed oil ic 
general use, and the A. A. R. Specifications 
for wheel and axle mounting lubricant 
which call for a mixture of 12 lb. of white 
lead to one gallon of boiled linseed oi 
According to the secretary, the matter has 
been discussed with representatives of th 
War Production Board, who advise that 
Order M-332 is not intended to prevent the 
use of the present standard wheel-mounting 
mixture by railroads and that, while the. 
broad language of the order appears to 
interfere, an exemption will be granted im- 
mediately upon application by any linseed 
oil supplier who in the application will state 
that the oil in question is intended for ust 
in a wheel-mounting mixture and not fot 
use in paint. It is requested that such ap- 
plications be by letter, in triplcate, directed 
to the War Production Board, Chemical 
Division, Attention Administrator Order 
332, Washington, D. C. | 


PRECAUTION AGAINST BRAKE 
Beams DROPPING | 


In a circular letter, dated December 8, to 
members of the A. A. R. Mechanical divi- 
sion and to private car owners, V. R. 
Hawthorne, executive vice-chairman of the 
division calls attention to the important 
of properly maintaining brake-beam hangers 
and means of securement, including bottom 
rod and brake-beam supports, as a precau- 
tion against brake beams dropping in 
service. 

With the U-type hanger, it is common 
practice to use hanger pins of the bolt-type. 
as shown on Page E-5-1937 of the A. A. R. 
Manual, secured by a common nut of 
(alternate) 3-in. cotter. In the case of 
hanger pins secured by cotters, it is fre- 
quently found that the cotter and hole are 
badly worn or cotters are under size (some- 
times as small as % in.) either of which 
constitutes a contributory cause for failure 


Railway Mechanical Engineer 
N JANUARY, 1944 


the brake-beam suspension, due to loss of 
» hanger pin, when cars are permitted to 
ntinue in service in this condition. It is 
ged, therefore, that all concerned be in- 
ucted to pay particular attention to this 
tail, making replacements of all worn or 
der-size cotters with cotters of not less 
a» kg in. size, properly spread. When 
ts are in shops or on repair tracks, 
inger pins secured by common nuts should 
we the pin ends peened over or nuts tack- 
clded to the pin. Where hanger pins, se- 
ired by cotters have cotter holes badly 
urn, cotters of the next larger size (7/16 
.) should be substituted, the holes being 
amed to suit if necessary. Where other 
cans of securement are employed, such as 
itted pins with flat, split, or riveted keys. 
v parts should be maintained in service- 
le condition at all times. 

Directly related to the above is the 
atter of proper maintenance of brake- 
am and bottom-rod supports, specifically 
icrred to in a circular letter dated April 
1943. The vice-chairman states that re- 
rts continue to come in indicating thai 
se devices are not receiving proper at- 
ntion, therefore, any instructions which 
ay have been issued on the basis of the 
rcular letter referred to, should be sup- 
emented as necessary, in order that the 
mation may be adequately protected. 


AINTING OF TRUCK SIDES—REMOVAL OF 
Hraxv-BASE PAINTS 


In a letter, issued under date of Decem- 
r R, to members of the A. A. R. Mechan- 
al division, the secretary of the division 
ates that, effective August 1, 1943, a sec- 
qd note was added to Par. (3) Sec. (t) 
; Interchange Rule 3, reading as follows: 
Note 2.—New or second-hand truck sides 
r other truck parts must not be painted 
ith heavy asphaltic, tar, or cement-basc 
aints which prevent detection of flaws in 
rdinary inspection. If such parts are 
ainted, only light-bodied paints may be 
sed." 

This requirement is brought to the spe- 
ial attention of the membership because ot 
w safety hazard involved in failures of 
ast-steel side frames and other truck parts 
ecause of defects which it is frequently 
npossible for inspectors to detect where 
cay base paints have been used. Atten- 
on is also directed to the fact that a num- 
er of cars are now moving in interchange 
ervice which have trucks painted with 
cavy base paints or heavily encrusted with 
cale or rust. When such cars are shopped 
r repainted, it is both desirable and essen- 
al that all heavy-base paints, as well as 
ust and scale, be removed from truck sides 
nd other truck parts by sandblast or other 
fective method, the parts carefully in- 
pected and light-bodied paint applied, in 
rder to facilitate inspection and detection 
i laws. 


Sarety APPLIANCE LETTER 
Barrot RESULTS 


The secretary's office of the A. A. R. 
Mechanical division has just announced 
^vorable results of the safety appliance 
etter ballot sent out to the membership in 
-ircular D. V.—1054 under date of No- 
rember 5. This letter ballot covered a sin- 
sle proposition to adopt as standard the 
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specifications for running boards other than 
wood for box and other house cars, and for 
foot beards other than wood for locomo- 
tives and tenders in switching service, to- 
gether with the enforcement provision, 
recommended by the Committee on Safety 
Appliances and authorized by the General 
Committee, for inclusion in Interchange 
Rule 3. This proposition was unanimously 
approved by the letter ballot and is cffective 
January 1, 1944. 


Specifications for Running 
Boards Modified 


MAKING a second report on further hear- 
ing in the No. 21997 proceeding, the In- 
terstate Commerce Commission, Division 
3, has modified its order of March 13, 1911, 
with respect to running boards and dimen- 
sions and manner of application to box and 
other house cars, and with respect to di- 
mensions of footboards on steam locomo- 
tives. 

The principal modification will permit 
the installation of running boards of ma- 
terial other than wood on box and other 
house cars and footboards of material other 
than wood on locomotives used in switching 
service without prior approval of the com- 
mission. The report, dated December 11, 
1943, became effective January 1. 


A.S.M.E. Railroad Division 
Elects Officers 


AT the annual meeting of the American 
Society of Mechanical Engineers, Railroad 
Division, held at New York on December 
J and presided over by Chairman J. R. 
Jackson, engincer of tests, Missouri Pacific, 
the following officers were installed for 
the coming year: Chairman J. G. Adair, 
mechanical engineer, I. C. C., Washing- 
ton, D. C.; members of Executive Com- 
mittee RR1. in addition to the chairman: 
W. M. Sheehan, assistant vice-president, 
General Steel Castings Corporation, Eddy- 
stone, Pa.; K. F. Nystrom, mechanical 
assistant to vice-president, Chicago, Mil- 
waukee, St. Paul & Pacific, Milwaukee, 
Wis.; Lt. Col. W. C. Sanders, general 
manager, Timken Roller Bearing Com- 
pany, Railroad Division, Canton, Ohio; 
P. W. Kiefer, chief engineer of motive 


Miscellaneous Publications 


SAFETY Conr For Jacks.—The Ameri- 
can Standards Association, 29 West 
Thirty-ninth street, New York, has ap- 
proved a new standard Safety Code for 
Jacks (B30.1-1943), which has been 
prepared by a subcommittee of the Sec- 
tion Committee on a Safety Code for 
Cranes, Derricks and Hoists. The re- 
quirements of the standard are merely 
precautionary, not design specifications. 
The code applies to the construction 
and use of all portable, manually oper- 
ated jacks of the lever-and-ratchet, 
screw and hydraulic types, except those 
supplied with automobiles as part of 
their standard tool equipment. The price 
nf the standard is 30 cents. 


power and rolling stock, New York Cen- 
tral, New York. E. L. Woodward, west- 
ern mechanical editor, Railway Age and 
Railway Mechanical Engineer, continues 
as secretary. 

Incoming new members of the General 
Committee RR2, with terms expiring in 
1948, include: E. R. Battley, general sup- 
erintendent of motive power and car equip- 
ment, Canadian National, Montreal; E. S. 
Pearce, president, Railway Service & 
Supply Corporation, Indianapolis, Ind., and 
W. H. Baselt, mechanical assistant to the 
vice-president, American Steel Foundries. 
Chicago. By action of the Executive Com- 
mittee at a recent meeting in Chicago, H. 
H. Urbach, mechanical assistant to execu- 
tive vice-president, Chicago, Burlington & 
Quincy, Chicago, has been appointed a 
member of the A. S. M. E., Railroad Di- 
vision, General Committee, in place of H. 
P. Allstrand, deceased, Mr. Urbach's term 
expiring in 1946. C. M. Darden, superin- 
tendent of machinery, Nashville, Chatta- 
nooga & St. Louis, Nashville, Tenn., has 
also been appointed a member of the Gen- 
eral Committee to fill the vacancy caused 
by advancing Mr. Kiefer to the Executive 
Committee. Mr. Darden's term will ex- 
pire in 1947. 


A. A. R. Divisions to Meet in 1944 


IN a communication addressed to the 
chairman of the Operating-Transportation, 
Engineering, Mechanical, Purchases and 
Stores, and Freight Claim divisions of the 
A. A. R., C. H. Buford, vice-president, oper- 
ations and maintenance, suggests that these 
groups arrange to hold annual meetings 
during 1944. This action is prompted, as 
stated in the letter to the executive officers 
of the divisions, by the record traffic that 
is now being handled and that will prob- 
ably continue, and the rising trend of acci- 
dents and íreight claims, pointing to the 
growing necessity for more attention to the 
maintenance of roadway and equipment. 
The letter suggests also that attention be 
given to "future problems with which the 
railroads will be faced incident to adjust- 
ments and developments occurring after thc 
war is over." 

In accordance with this suggestion, the 
General committee of the Mechanical divi- 
sion, at a meeting on December 1, decided 
to hold a two-day member meeting in 
Chicago next June. Meetings of the other 
divisions are also being arranged. 


Prospects Good for More Equip- 
ment and Materials in 1944 


THERE will be plenty of materials for 
equipment by the end of 1944, according 
to John J. Pelley, president of the Asso- 
ciation of American Railroads, at a press 
conference following the annual meeting 
of the Association at Chicago on December 
2. He said that while the War Produc- 
tion Board had promised more material 
for cars and locomotives, new coaches could 
not be expected until late in 1944. By that 
time there will be plenty of material for 
all-steel freight cars as well, he stated. 


(Continued on second left-hand page) 
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APPLICATION OF 
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SECURITY CIRCULATORS 
HAS BEEN AUTHORIZED FOR 


5 EXCELLENT | 
REASONS ee 


Ee of Installation | 1939 | 1940 | 1941 | 1942 | 19 


of Security Circulators 


<> 
Š% adoption of Securit’ OS 


FOR POSITIVE FLOW OF WATER 
OVER CENTER OF CROWN SHEET 


@ FOR REDUCED HONEYCOMBING 


6) FOR BETTER ARCH BRICK SUPPORT 


FOR REDUCED FLUE PLUGGING 


FOR REDUCED CINDER CUTTING 


| .. ALL OF WHICH RESULTS IN 
| GREATLY INCREASED LOCOMOTIVE AVAILABILITY 


17 CIRCULATOR DIVISION. 


Mr. Pelley said that the manpower prob- 
lem is now especially serious in certain 
localities including the Pacific Coast states, 
where shortages are interfering with loco- 
motive operation. 

Director Joseph B. Eastman of the Of- 
fice of Defense Transportation foresees for 
1944 an improved situation with respect to 
the production of railroad equipment. and 
supplies, including perhaps opportunities for 
the acquisition of some new passenger cars. 
Discussing the outlook at a December 20 
press conference, the ODT director cited 
such favorable developments as the casing 
materials situation, plans for better control 
of production schedules to minimize “slip- 
pages" experienced in the past, and Presi- 
dent Roosevelt's executive order continu- 
ing under War Production Board authority 
arrangements to amortize war facilities 
over a five-year period. 

Lately, Mr. Eastman said, the ODT has 
been having difficulty getting from the rail- 
roads sufficient orders to take up the equip- 
ment allocated. He explained, however, 
that the railroads' reluctance to place or- 
ders was due in large part to uncertainties 
as to whether the five-year amortization 
privileges would be continued, following the 
recent termination of the War and Navy 
departments’ roles as certifiers. — Clarifica- 
tion came in President Roosevelt's Decem- 
ber 17 executive order transferring to the 
chairman of the WPB the authority to 
issue the required necessity certificates. The 


railroads, too, "like many others," Mr. 
Eastman continued, began to see the end 
of the war and to think about the time when 
they would have to resume normal com- 
petitive operations. Hence they looked 
more critically at the equipment being 
offered, which "has not been 100 per cent 
of the best type.” But this situation, Mr. 
Eastman thinks, will also improve. More- 
over, the ODT expects that it may get 
more alloy steels for use in freight car 
and locomotive construction during 1944. 

“The railroads feel and we are inclined 
to. feel," Mr. Eastman added, “that suf- 
cient provision will be made for locomo- 
tives. We are more concerned about. box 
cars." In the latter connection, he pointed 
out that there has been a shortage of cars 
to move the grain crop. Also, he noted 
that freight-car construction in this coun- 
try has been at a high level, but much of 
the equipment has been going abroad under 
lend-lease arrangements or to the American 
forces. A substantial amount has gone to 
Russia, he said. 

Mr. Eastman's optimistic reply to the 
question about the prospects for new pas- 
senger cars next year was based on the 
casing of the aluminum situation. Mean- 
while, a press release issued in connection 
with the press conference expressed ODT's 
hope "that some new passenger equipment 
will be authorized for 1944 in view of the 
tremendous increase in travel and improve- 
ment in the outlook for materials." 


Orders and Inquiries for New Equipment Placed Since the 
Closing of the November Issue 


Locomotive ORDERS 


No. of Type of 
Road Locos. Loco. Builder 
Baltimore & Ohio o! 660-hp. Diesebelec. ........VXmerican. Loco. Co. 


71 1.000-hp. Diesel-elec. 


Baldwin Loco. Wks. 


Canadian National. 10 Diesel; elec. Witch. .. American Loco. Co. 
20 2-R.2 BL „Lr... . Montreal Loco, Wks. 

Chicago & North Western pad 3 280. hp. Diesel-elec. ....... Whitcomb Loco. Co. 
Reading EE EAEE eee oe 5 5,400-hp. Diesel-elec. frt... Electro-Motive Corp. 

Louis South western D 3 1,000-hp. Diesel- ele... Baldwin Loco. Wks. 

Union Pacific: «ui ee suds ayes: B. 4 8 8 secca essi em American Loco. Ca, 

10 „. Gul See aed ae American Loco. Co. 

20 4664 American Loco. Co. 

Western Maryland 44d 3 01.000-hp. Diesel.elec. ...... American Loco. Co. 
3 1,000-hp. Diesel-elec. . Baldwin Loco. Wks. 


LOCOMOTIVE INQUIRIES 


No. of T pe of 
Road Locos. OCO. Builder 
Wabash EE A 11 H60-hp, Diesebelec. 2000000000 0 ˙iÄÜẽPnd eee 


31 1,000-hp. Diesel-elec. 


FREIGHT-CAR ORDERS 


No. of Type of 
Road Cars Car Builder 
Canadian National ....... 1.450 M/ ĩ “ Canadian Car & Fdy. Co. 
1,350. BOX oo idole me mr eats National Steel Car 
250. B 2 Eastern Steel. Car 
750 70-ton hopper Eastern Steel Car 
200 Har army Canadian Car & Fdy. Co. 
200 Retrig. C Co. shops 
200% Auto 23 Pressed Steel Car Co. 
300 Gondola Pressed Steel Car Co, 
Chicago, xlilwaukcbkꝶꝶ ... 200 Auto-box kn.. Co. shops 
St.Paul & Paci fg. 500 Hopper Co. shops 
Illinois Central DUB: 600? 50-ton hopper ............ Co. shops 
New York, New Haven & Hartford... 50 Steel caboosee Pullman-Std. Car Mfg. Co. 
Northern Pacific s ——— — eee 750 50-ton bool¶ul¶l¶ Pullman-Std. Car Mfg. Co. 
250 50-ton bon «Pressed Steel Car Co. 
Oliver Tron Mining o 50 Xir-dump ero w ATAR Austin-Western Road 
Machy. Co. 
Readings eo ——— ͥ— 1.000 IIop pen Co. Shops 
1.000 Gondοallͤͤaa esses Co. shops 
50 Caboose k sia Co. shops 


St. Louis-San Francicœ́«k . 250 
Seaboard Air Lin. 200 

200 
Southern Pacific en 2008 
Union Pacific ............ 1005 


1 Subject to WPB authorization, 


50-ton composite gondola. 
50-ton steel box .......... Pullman-Std. Car Mfg. Co. 
70-ton hopper 
50-ton composite gondola .. 
Caboose 


.Co. shops 


Sites enya hare Pullman-Std. Car Mfg. Co. 
Pressed Steel Car Co. 
EE NT Pullman-Std. Car Mfg. Co. 


? Order provides for completion of four cars a day starting January, 1944. 


3 Deliveries scheduled for May and Tune. 


For the Texas & New Orleans. 


* Deliveries. reported. scheduled for third quarter 
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Deliveries reported scheduled for second quarter of 1944 
of 1944, 


WPB Appointment 


IEM EI. R. Bourwamg, who has bee: 
deputy controller of shipbuilding for the 
War Production Board, has been appointed 
operations vice-chai i i 
G. Batcheller. The Transportation Equip- | 
ment Division is one of the WPB unit: 
to come under Mr. Boulware's direction. 


Locomotive Builders Told to Use 
More Copper to Speed Work 


BviLpERs of locomotives and component 
parts thereof have been cautioned by MPE 
not to apply too rigidly the prohibition 
against copper in locomotive parts. Copper 
may be used ii it will prevent delay in the 
production schedules. E. W. Roath, Ad- 
ministrator of M-9-c, has notified all manu- 
facturers of locomotives and component 
parts as follows: 

"We have been advised by the Trans 
portation Equipment Division of the WPP 
that manufacturers of locomotives and com- 
ponent parts have interpreted paragraph 
(c) (1) of Conservation Order M-9-c so 
rigidly that it has greatly delayed the pro- 
duction of vital equipment. 

"Paragraph (c) (1) of Order M-9-c has 
the effect oí prohibiting the use of copper 
or copper-base alloy in the manufacture ^i 
component parts for locomotives only in 
instances where the production of such part: 
from a less scarce material is practical 
The use of a less scarce material is not 
however, deemed to be practical if the sub- 
stitution causes an excessive delay in th 
production of an essential locomotive com- 
ponent part, or appreciably reduces the 
efficiency of the part. 

"The above statement is not applicable 
to articles or uses included on the Combined 
List inasmuch as Paragraph (a) prohibit: 
the use of copper or copper-base alloy in 
the production thereof. Non-operating and 
decorative uses, or use for installations and 
equipment, mechanical or otherwise, such 
as bases, frames, guards, standards ani 
supports, have been included on the Com- 
hined List." 


WPB Steel Orders and 
Allocations 


FoLLowING an announcement that the 
War Production Board had released is 
allocations of steel for the first quarter 
of 1944 under the Controlled Material 
Plan, the Office of Defense Transportation 
on November 21 explained that the dome:- 
tic transportation industry would receive 
in that quarter a total of 1,564,000 ton: 
of carbon steel, as compared with 1.380. 
(00 tons for the fourth quarter of 1943 
and 1,200,000 tons for the third quarter. 

Necessary amounts of alloy steels, cop- 
per and aluminum also have been allocated 
for use along with the carbon steel, it was 
explained. 

Acting upon requests from railway: 
operating under Order P-142, the War Pro- 
duction Board has authorized the railway: 
to place orders for carbon steel, including 
wrought iron but excluding rail and trac» 
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accessories, for the third and fourth quarters 
of 1944, to the extent of 30 per cent of the 
amounts authorized for the fourth quarter 
of 1943. “Under this authorization,” the 
notice reads," you [the railroads] are 
limited in total amount of advance orders 
for carbon steel but not in classes of carbon 
steel. For example, you may place ad- 
vance orders for 100 per cent of your re- 
quirements of carbon steel plates provided 
your advance orders for all types of carbon 
steel, exclusive of rail and track accessories, 
do not exceed the 30 per cent allotment 


ALLEGHENY-LupLUM STEEL CORPORA- 
TION.—E. L. Huff, formerly electrical en- 
gineer at the Brackenridge, Pa., plant has 
been appointed chief engineer of all Alle- 
gheny-Ludlum plants. 

* 

Gouto Storace Batrery | COMPANY.— 
J. H. Hamilton, former sales agent for the 
National Cash Register Company, has been 
appointed sales representative in the San 
Francisco, Calif., territory, for the Gould 
Storage Battery Corporation. 

* 

Turco Propucts, Inc.—Dr. Nathaniel 
Baum has been appointed head of a new 
organic research department which Turco 
Products, Inc., has opened in its Los An- 
geles, Calif., laboratory, to keep pace with 
new problems in the railroad and allied 
industries. Doctor Baum had been a con- 
sulting chemist in organic synthesis and 
resin in Chicago for the last six years. 


EbwaRD G. Bupp Manuracturinc Co.— 
John E. Wright has been appointed to fill 
the recently created office of regional sales 
manager of the railway division of the Budd 
Company, with headquarters in the Rail- 


John E. Wright 


way Exchange building, Chicago. Thomas 
Henkle Continues as special representative 
in Chicago. Thomas R. Wagner, former 
vice-president of the Peerless Equipment 
Company of Chicago, has become district 
sales manager of the railway division, with 
headquarters at Chicago, and Robert Sher- 
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. of carbon steel (exclusive of rail and 
track accessories) you were authorized to 
purchase on Form W PB-2585, original and 
supplements for the fourth quarter of 1943." 

The WPB, according to the November 
21 explanation, expects that production of 
locomotives, trucks, buses, and automotive 
replacement parts will be speeded up 
through a faster flow of raw materials into 
the builders' plants resulting from its de- 
cision to assign an AA-1 priority rating 
to such equipment. The ODT asserted 
that locomotives will be built in the first 
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man has been appointed district sales man- 
ager of the Railway division at St. Louis, 
Mo. Samuel M. Felton continues as gen- 
eral manager of the Railway division of the 
Budd Company, with headquarters at Phil- 
adelphia, Pa. 

John E. Wright is a graduate of George 
Washington University. He formerly rep- 
resented the American Steel Foundries in 
the Southwest territory, resigning early in 
1943 to take charge of the St. Louis, Mo., 
office of the Budd Company. 

Thomas R. Wagner was a graduate of 
Cornell University in 1918. He served with 


Thomas R. Wagner 


the Marines in World War I and during 
his early career was associated with the 
Cornell Wood Products Company and the 
Sun Oil Company. He later joined the Sin- 
clair Refining Company, serving as sales- 
man, western manager of the railway sales 
department, and assistant district manager. 
He then resigned to become vice-president 
of the Peerless Equipment Company. 


Army-Navy E Awards 


A. M. Byers Company, Pittsburgh, Pa. 
Renewal star. 

Baldwin Locomotive Works, Standard 
Steel Works division, Philadelphia, Pa. 
Fourth star. 

Independent Pneumatic Tool Company. 
Second star. 


quarter of 1944 to the full capacity of the 
builders’ plants after war needs are met. 

The use of steel in the maintenance of 
steel cars has also been authorized by WPB 
thus eliminating its earlier requirements 
that wood should be used in replacements 
of certain parts. 

The War Production Board has also ap- 
proved the construction of all-steel freight 
cars beginning with the second quarter 
of 1944, thus abandoning its practice of 
insisting that railroads order composite- 
type cars. 


Robert Sherman attended Princeton Uni- 
versity and the University of Virginia. He 
joined the Commonwealth Steel Company, 
now the General Steel Castings Company, 
Granite City, III., in 1927, working in the 
engineering and production departments. 


Robert Sherman 


He entered that company's sales department 
in 1930 and continued in sales work until 
his appointment as district sales manager in 
charge of the St. Louis office of the Budd 
company. 

* . 

GRALYBAR ELECTRIC CoMPANY.— R. B. 

Sayre has been appointed manager of the 
Memphis, Tenn., office of the Graybar Elec- 
tric Company. Mr. Sayre joined the Mem- 
phis office as a warehouse clerk in October, 
1921, and two years later was appointed 
salesman serving the north Mississippi, 
west Tennessee, and Arkansas territory. 
He was transferred to Atlanta, Ga., as 
manager, outside construction department 
in 1939, which position he has held until 
his recent appointment. 

* 


PULLMAN-STANDARD CAR MANUFACTUR- 
ING Company.—James B. Rosser, sales 
agent of the Pullman-Standard Car Manu- 
facturing Company, Chicago, has been ap- 
pointed administrative assistant, reporting 
directly to the president. 
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AMERICAN CAR AND Founpry COMPANY. 
Victor R. Willoughby, vice-president, 
formerly in charge of engineering, has been 
assigned as director of research and de- 
velopment. Edmund D. Campbell, general 
mechanical engineer, has been appointed 
vice-president in charge of engineering. 
Alvin A. Borgading, general purchasing 
agent, has been appointed vice-president in 
charge of purchases. J. A .V. Scheckenbach, 
assistant vice-president in charge of oper- 
ations, and R. A. Williams, district sales 
manager at Cleveland, Ohio, have also been 
appointed vice-presidents, with headquar- 
ters at New York. W. F. Dietrichson, as- 


Edmund Dana Campbell 


sistant general mechanical engineer at 
Berwick, Pa., has been appointed mechani- 
cal engineer for the company, with head- 
quarters at Berwick. Allen W. Clarke, 
mechanical engineer in charge of the west- 
ern engineering division of the American 
Car and Foundry Company, has been ap- 
pointed assistant general mechanical engi- 
neer, with headquarters at St. Charles, Mo. 


Alvin A. Borgading 


A. G. Wood, sales agent at Chicago, has 
been appointed district sales manager, with 
headquarters at Washington, D. C. Dudley 
L. O’Brien, sales agent at Cleveland, Ohio, 
has been appointed district sales manager 
of the Cleveland office. 


Edmund Dana Campbell was a graduate 
of Pennsylvania State College with the de- 
gree in mechanical engineering in 1903. 
He received a master’s degree from that 
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college in 1907. He served a short appren- 
ticeship in the steel car shops of the Amer- 
ican Car and Foundry Company at Ber- 
wick, Pa., and from 1905 to 1908, worked 
in the engineering department at the Ber- 


— 


John A. V. Scheckenbach 


wick plant and later at Milton, Pa., and in 
New York. He was transferred to the 
office ef the chief mechanical engineer at 
St. Louis in 1909 and continued there until 
May, 1917. During the first world war, 
Mr. Campbell was commissioned a captain 
in the Engineers Officers Reserve Corps 
and was later assigned to the engineering 
division of the Ordnance department in 
Washington, D. C. He was promoted to 
major in May, 1918, and commissioned a 
lieutenant-colonel in the Ordnance Reserve 
Corps in 1919. He became a full Colonel 
in 1931, but has since resigned. He re- 
turned to the American Car and Foundry 
Company in 1919 as assistant engineer in 
the New York office and in 1920 went to 
St. Louis to organize the mechanical de- 
partment. He was appointed assistant gen- 
eral mechanical engineer at Berwick in 
August, 1933, and general mechanical en- 
gineer at New York in March, 1938. Mr. 
Campbell is the author of several articles 
on railway artillery and railroad equip- 


R. A. Williams 


ment. He is a member of the General Com- 
mittee of the Railroad Division of the 
American Society of Mechanical Engineers ; 
a member of the Army Ordnance Associa- 


tion; a member of the New York Railroad 
Club, and a director of the Sterling Sted 
Castings Company. 


Alvin A. Borgading has been associated 
with the American Car and Foundry Com- 
pany since 1907 when he began work i 
the company's St. Louis, Mo., office. He 
transferred to the New York office as buyer 
for the purchasing department in 1918, ani 
was appointed chief clerk of the purchasing 


W. F. Dietrichson 


department in 1923. He became assistant 
to the purchasing agent in 1939 and ger- 
eral purchasing agent in December, 1942 


John A. V. Scheckenbach received his 
early education in European schools and i: 
a graduate mechanical engineer of Poly 
technic, Germany. He joined the Ameri- 
can Car and Foundry Company in 1909 a 
construction engineer in the field and, from 
1911 to 1929, was in charge of all improve | 
ments and new construction in a.c.f. plants 


Allen W. Clarke 


During the first world war, he was ap- 
pointed supervisor and consulting engineer 
in the construction of shell plants for the 
company and its affiliates. He traveled ex- 
tensively throughout Europe for the com- 
pany during 1925-26 and was appointed as- 
sistant vice-president in charge of opera- 
tions in May, 1929. When a.c.f. took over 
the American Welding Company in May, 
(Continued on next left-hand page) 
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Economy 
with reduced boiler maintenance 


The life of any boiler would be doubled if it were possible to maintain a constant temperature 


of the boiler water. . 
This, of course, is impossible in locomotive practice, but the condition can be greatly 
improved through the medium of an Elesco exhaust steam injector . . an open type of 


feedwater heater. 

The improved Elesco injector delivers water to the boiler at an average temperature of 225 F. 
It insures hot water delivery to the boiler at all times, thus reducing stresses that start leaks... 
because it automatically operates as a live steam injector when the main throttle is closed. 


This locomotive is equipped with an Elesco Exhaust Steam Injector. 
AU c. 
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1939, Mr. Scheckenbach was elected a vice- 
president in charge of production of forge- 
welded vessels and containers. 


R. A. Williams studied railway mechani- 
cal engineering at Pennsylvania State Col- 
lege and Washington University, St. Louis, 
Mo. He joined the estimating and engineer- 
ing department of the American Car and 
Foundry Company at St. Louis, Mo., in 
1924 and was transferred to the St. Louis 
sales department as sales engineer in 1928. 
He was appointed district sales manager of 
the Cleveland office in June, 1936. While 
in charge of that office Mr. Williams 
worked directly with the Army Transporta- 
tion Corps in Washington on the sale of 
railroad cars for service here and abroad. 
He is now located in New York as assis- 
tant to William L. Stancliffe, vice-president 
in charges of sales. 

W. F. Dietrichson was born in Oslo, Nor- 
way, and was a graduate of the Oslo Techni- 
cal College in 1907, in which year he came 
to America. He was a draftsman for the 
Standard Steel Car Company from 1908 to 
1912. He joined the general mechanical 
engineering office of the American Car and 
Foundry Company at St. Louis, Mo., in 
1912, working as checker and calculator 
for the ensuing five years. He entered the 


A. G. Wood 


U. S. Army in 1917, and served with the 
U. S. Ordnance department in France as 
captain and major until July, 1919. He 
acted also as Ordnance observer for rail- 
road artillery abroad. Following the war, 
he re-joined the American Car and Foundry 
Company as assistant mechanical engineer 
at the St. Louis, Mo, plant. He was ap- 
pointed assistant general mechanical en- 
gineer in 1938. 


Allen W. Clarke was a graduate of Pur- 
due University in 1907, from which institu- 
tion he received a master’s degree in me- 
chanical engineering. His association with 
the American Car and Foundry Company 
began in the summer of 1905. Following 
graduation he served in the engineering de- 
partment at the Jeffersonville, Ind., plant 
until 1908, and in the office of the chief me- 
chanical engineer at the St. Louis, Mo., 
plant from 1908 to 1911. He was chief 
draftsman and subsequently local engineer 
at the Jeffersonville plant from 1911 to 
1928, when he was transferred to the en- 
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gineering office at New York as assistant 
engineer and mechanical engineer. He 
served as mechanical engineer at the Ber- 
wick plant from 1932 to 1933, and was 
placed in charge of the western engineering 
division in 1933. 


Dudley L. O’Brien. was formerly em- 
ployed on the Chesapeake & Ohio. He en- 
tered the operating department of the Hunt- 
ington, W. Va., plant of the American Car 


Dudley L. O'Brien 


and Foundry Company in March, 1919. He 
was transferred to the sales department and 
worked in the field from 1931 to 1937. In 
the latter year Mr. O'Brien was appointed 
sales agent in the Southwestern territory. 
He was appointed sales agent at the Cleve- 
land office in October, 1942. 


A. G. Wood entered the Berwick, Pa., 
shops of the American Car and Foundry 
Company in May, 1917. He was assigned 
to electric rivet heater service and sales in 
Chicago in September, 1920, continuing 
there until 1931 when he was transferred to 
the Chicago sales department as sales agent. 


* 


AMERICAN BRAKE SHOE CoOMPANY.— 
William A. Blume, president of the Amer- 
ican Brakeblok division of the American 
Brake Shoe Company since 1940, has been 
elected a Brake Shoe vice-president. Fol- 
lowing his graduation from Penn State Col- 
lege in 1915, Mr. Blume became associated 
with the Brake Shoe Company as a special 
apprentice at its Mahwah, N. J., foundry. 
He was subsequently sent to the company’s 
munition plant in Pennsylvania and then 
back to Mahwah where he worked in the 
experimental department. After serving with 
the Engineering Corps in the world war, 
he returned to Brake Shoe in August, 
1919, and was appointed assistant superin- 
tendent at the Baltimore, Md., foundry. He 
was transferred to Pittsburgh, Pa., in 1924 
where he was one of a group carrying on 
experiments with a composition railway 
brake shoe. When the American Brake 
Materials Corporation was established in 
1926, he was appointed vice-president in 
charge of engineering. The company was 
later moved to Detroit, Mich., as Ameri- 
can Brakeblok. Mr. Blume was elected a 
vice-president of American Brakeblok in 
1932, and president in May, 1940. His new 


appointment as vice-president of American 
Brake Shoe Company is in addition to his 
position as president of the American 
Brakeblok division. 

* 

AMERICAN STEEL & Wire CowPANY— 
Robert Murray, superintendent of the New 
Haven, Conn., works of the American Stee! 
& Wire Company, subsidiary of the U. S. 
Steel Corporation, has been appointed as- 
sistant division metallurgist in Cleveland 
Ohio. 

* 

TEMPLETON, KENLVY & Company.—. C 
Lewis, special representative in the sale 
department of the Railway & Power Er 
gineering Corp., Ltd., has resigned to be- 
come vice-president in charge of sales œ 
Templeton, Kenly & Company, Chicago. 
Mr. Lewis entered the employ of Temple. 
ton, Kenly in 1912 and later opened a Cana. 
dian plant in Toronto, Ont., for the mam- 
facture of the company's jacks. When Cs 
nadian manufacturing was discontinued 
temporarily in 1915 and the plant's equip 


A. C. Lewis 


ment was sold, Mr. Lewis resigned to form 
the A. C. Lewis Company, Ltd., Canadzr 
distributor for Simplex jacks. In 1917 he 
became an officer in the Third Canadian In- 
fantry Battalion, Toronto regiment, in 
France and upon being wounded at Amiens 
on August 8, 1918, was removed to a ho* 
pital in Canada. Upon his discharge from the 
hospital, he returned to his business. When, 
in 1928 the Railway & Power Engineering 
Corp., Ltd., took over the assets of A. C 
Lewis Company, Ltd., including the dis- 
tribution of Templeton, Kenly & Company 
products, Mr. Lewis became special repre- 
sentative of the sales department. 
^ E 

Lınk-BeLT Company.—The Link-Belt 
Company has purchased the manufacturing 
plant and inventory of the Link Belt Sup- 
ply Company, Minneapolis, Minn., author- 
ized distributor of Link-Belt products in 
Minneapolis, St. Paul, Minn., and adjacent 
territory since 1900. Ray S. Wood, district 
manager of the positive drive division, with 
headquarters in Detroit, Mich., has been 
appointed plant manager. Edward J. Bwr- 
nell, formerly vice-president and genera! 
manager in charge of operations of the 
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'ershing Road plant and central division 
ales in Chicago, has been transferred to 
he executive offices in Chicago as vice- 
resident in charge of sales. Harold L. 
loefman, manager of the company's At- 
anta, Ga., plant, will succeed Mr. Burnell 
s general manager of the Pershing Road 
lant, and Richard B. Holmes, district man- 
ier at Indianapolis, Ind., has been ap- 
winted manager of the Atlanta plant to 
ucceed Mr. Hoefman. David E. Davidson, 
listrict engineer at the Detroit office, has 
ien named district manager at Indianap- 
lis. 
* 

WesTINGHOUSE ELECTRIC & MANUFAC- 
runing CoMPANY.—C. F. Lloyd, manager 
of the central station and transportation de- 
xrtments, has been appointed manager of 
he company's general contract department 
ind Tomlinson Fort, formerly assistant to 
Mr. Lloyd, has been appointed manager 
of the central station department. 


* 

CixcixNATI PLANER CoMPANY.—The 
following companies have been appointed 
exclusive sales representatives of the Cin- 
3nnati Planer Company in the North East: 
Harrington-W ilson-Brown Co., * Chrysler 
Building. New York City, for Northern 
New Jersey, eastern New York and Con- 
necticut; Lynd-Farquhar Co., Park Square 
Building, Boston, for Massachusetts, Rhode 
Island, New Hampshire, Vermont and 
Maine; C. H. Briggs Machine Tool Co., 
Inc., Onondaga Hotel, Syracuse, N. Y., for 
the Syracuse area, and George Keller Ma- 
chinery Co., 1807 Elmwood Avenue, Buf- 
falo for Western New York State. 

* 

LuxENs Steet Company.—Dr. William 
G. Theisinger has been appointed assistant 
to the vice-president of the Lukens Steel 
Company, Coatesville, Pa. Thomas T. 
Watson has been appointed director of re- 
search of Lukens Steel and its subsidiaries, 
By Products Steel Corporation and Luken- 
weld, Inc., Coatesville. D. Bruce Johnston 
has been appointed assistant to the director 
of research, and Samuel D. Lemmon re- 
search metallurgist. 


CorrerweELD STEEL Company.—William 
M. Ege, formerly western sales manager, 
has been appointed general manager of sales 
of the Copperweld Steel Company to suc- 
ceed W. J. McIlvane, now executive vice- 
President. Henry Oberle, who has been 
with the Queensborough Gas & Electric 
Co., has joined Copperweld as eastern sales 
manager to succeed Paul Van Wagner, now 
vice-president in charge of export sales. 
P. A. Terrell has been transferred from the 
Company's Washington, D. C., office and 
appointed assistant to the executive vice- 
President at Glassport, Pa., and Erich G. 
Elg has been appointed western sales man- 
ager to succeed Mr. Ege. 

* 

Timken Rotter BEARING. COMPANY.— 
Donald S. Klippert, Cleveland, Ohio, dis- 
trict manager of the Timken steel and tube 
division of the Timken Roller Bearing Com- 
pany, Canton, Ohio, has been appointed as- 
sistant general manager of sales of that di- 
vision. Robert P. Donnell, Timken steel 
and tube division metallurgical engineer, 
das been appointed to succeed Mr. Klippert. 
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GENERAL. Morogs.— The Grand Rapids 
plant of General Motors, now being oper- 
ated by the Saginaw Steering Gear division 
for the manufacture of injectors, has become 
a permanent division, known as the Diesel 
Equipment division. Post-war plans for the 
new division call for the construction of a 
new plant to meet special problems in the 
manufacture of injectors. C. F. Runchey, 
manager of the Grand Rapids plant, is gen- 
eral manager of the new division and C. W. 
Truxell, of the engineering staff of the De- 
troit Engine division, has been appointed 
chief engineer. 


Obituary 


RavMoup D. Jenks, vice-president of the 
Dominion Brake Shoe Company, Canadian 
subsidiary of the American Brake Shoe 
Company, died on December 28. 

* 

Henry G. Burns, manager of the office 
of the Buckeye Steel Castings Company at 
New York since 1913, died November 18. 
He was 64 years of age. Prior to 1913, 
Mr. Burns was in the president’s office of 
the New York Central. 

* 

Rl. H J. Dopps, district manager of the 
Oxweld Railroad Service Company, a unit 
of the Union Carbide & Carbon Corpora- 
tion, died in Chicago on December 8. Mr. 
Dodds was 45 years of age. He was born 


R. J. Dodds 


in Topeka, Kan., in 1898. He joined the 
Oxweld Railroad Service Company in 1919 
after having had general railroad mechani- 
cal and oxyacetylene welding experience, 
and held the positions of mechanical in- 
structor, district superintendent, and dis- 
trict manager. 
* 

Lr.-Col. WALTER H. Hinscu, chief en- 
gineer of the Dearborn Chemical Company, 
whose death on November 15 was reported 
in the December issue, was born at Chi- 
cago on December 28, 1895, and studied 
mechanical engineering at night school. He 
entered railway service in 1912 with the 
Chicago & North Western and served as 
detailer and designer both in the locomotive 
and car departments. During World War 
I he served in the U. S. Army, advancing 
to second lieutenant of field artillery. In 
1920 he went with the American Steel 
Foundries as a designer of freight and 
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passenger car appliances and in 1924 be- 
came chief draftsman of the Locomotive 
Firebox Company. He was later appointed 
assistant to the mechanical engineer. Mr. 
Hinsch entered the employ of the Dear- 
born Chemical Company in 1936 as chief 
engineer in charge of design and installa- 
tion of wayside water treatment plants and 
equipment. After World War I, he re- 


Merrill Chase Studios 
Lt.-Col. Walter H. Hinsch 


tained his commission in the Officers Re- 
serve Corps and re-entered the service on 
January 15, 1942, as a major in the field 
artillery, taking a leave of absence from 
the Dearborn Chemical Company for this 
purpose. Colonel Hinsch was killed dur- 
ing maneuvers at Camp Van Dorn, Miss., 
on November 15, by the accidental dis- 
charge of a shell from a field mortar. 
* 

Stewart McNauaHTON, sales manager 
in charge of steam locomotive sales of the 
Baldwin Locomotive Works, died Decem- 
ber 14. Mr. McNaughton was 61 years of 


Stewart McNaughton 


age. He joined the Baldwin Locomotive 
Works in 1899 as a mechanical draftsman 
and devoted his attention to various phases 
of locomotive design and engineering for 
the next 15 years. In 1915 he entered the 
sales department as manager of locomotive 
repair parts activities. He assumed charge 
of all steam locomotive sales in 1941. 


53. 


€5a RAILWAY MECHANICAL ENGINEER 


© SYRACUSE 


AUBURND í 
um NEW YORK | 
i 
| 
ELED pr» 
| 
; | 
~ 
ae 1 
J TOS | / 
3 T 
n YORK M 
Dem 
Y Ó OPERT e N) 
y AMBOY /) 
b / 
PENNSYLVANIA | New g 
F emae ff — "ERSEY/ 
1 ucc 
] 4 
F.. introduced on the Lehigh Valley in 1931 — duplicated several 
times since — designed to operate from Sayre, Pa., to Buffalo, N. Y.; from 
Buffalo to Jersey City, N. J.; and back to Sayre, and haul 3000-ton trains 
with a minimum of helper service. 
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Ten of these 4-8-4's were delivered to the Lehigh Valley by Alco in 1943. 


Locomotive Characteristics 


Weight on Drivers 274,500 Lb. Boiler Pressure 255 Lb. 
Weight of Engine 451,000 Lb. Tractive Power with Booster 79.000 Lb. 
Cylinders 26 x 32 Ins. Tender Capacity—Water 20,000 Gals. 
Diameter of Drivers 70 Ins. Tender Capacity—Fuel 30 Tons 


AMERICAN LOCOMOTIVE 


MANUFACTURERS OF MOBILE POWER 
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General 


H. F. FiNNEMoRE has been appointed as- 
sistant chief electrical engineer of the Ca- 
nadian National. g 


Georce LesLie Dicxson, electrical and 
signal engineer of the Atlantic Region, Ca- 
nadian National, with headquarters at 
Moncton, N. B., has retired. 


L. W. Docckrr has been appointed me- 
chanical engineer of the Virginian, with 
headquarters at Princeton, W. Va. 


Joun HriLLvARD MCALPINE, superintend- 
ent of motive power and car equipment of 
the Montreal district of the Canadian Na- 
tional at Montreal, Que., has retired. 


WILFRED CHaRLES Bowna, assistant su- 
perintendent of motive power and car 
equipment of the Montreal district of the 
Canadian National at Montreal, Que., has 
been appointed superintendent of motive 
power and car equipment of that district 


Wilfred Charles Bowra 


with headquarters at Montreal. Mr. Bowra 
was born and educated at Stratford, Ont., 
where he began his railroad career as a 
machinist apprentice in the motive-power 
shops of the Canadian National. During 
his apprenticeship he completed courses in 
mechanical drawing and mathematics at 
Stratford Collegiate Institute. After work- 
ing as an apprentice, he was appointed in- 
spector of motive power and car equip- 
ment at Toronto, Ont., in September, 1937, 
and assistant test engineer the following 
year. In October, 1939, Mr. Bowra became 
locomotive and car foreman at Cochrane, 


Ont., later serving as locomotive foreman 


at Mimico, Ont., and Turcot enginehouse, 
Montreal. Last May he was appointed as- 
sistant superintendent of motive power and 
car equipment. 


Winssy WALKER, who has been appointed 
superintendent motive power and car shops, 
Atlantic Region, of the Canadian National 
at Moncton, N. B., as announced in the 
October issue, was born on May 30, 1897, 
at Darlington, England. He attended Dar- 
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Personal Mention 


lington Council Schools from 1902 until 
1910, and Bondgate Higher Grade School 
from 1910 until 1913. He became an ap- 
prentice machinist in the employ of the 
Grand Trunk Railway on October 17, 1913, 
and in January, 1916, enlisted for active 
service with the Canadian Field Artillery. 


Winsby Walker 


He proceeded overseas in February, 1916, 
and saw service in France from March, 
1917, to February, 1919. He returned to 
Canada in March, 1919, and completed his 
apprenticeship in 1921. He worked as a 
machinist until 1930 when he was appointed 
locomotive inspector on new construction. 
He became machinist leading hand in Feb- 
ruary, 1935; assistant foreman in April, 
1935; locomotive inspector at the Canadian 
Locomotive Company, Kingston, Ont., for 
the Canadian National in September, 1935; 
erecting shop foreman at Point St. Charles 
(Montreal) shops in December, 1936, and 
general foreman at Point St. Charles in 
March, 1937. Mr. Walker was appointed 
superintendent motive power and car shops 
at Moncton on June 20, 1943. 


Master Mechanics and 
Road Foremen 


F. J. Topprnc, master mechanic of the 
Chesapeake & Ohio at Hinton, W. Va., 
has been transferred to the Hocking di- 
vision, with headquarters at Columbus, 
Ohio. 


F. R. BUTLER, general foreman of the 
Chesapeake & Ohio at Lexington, Ky., has 
been appointed master mechanic of the 
Ashland division, with headquarters at 
Ashland, Ky. 


J. P. Francis, enginehouse foreman of 
the Eastern Region of Pennsylvania, has 
been appointed assistant master mechanic 
of the Eastern division, with headquarters 
at Conway, Pa. 


G. R. Weaver, foreman-marine of the 
Delmarva division of the Pennsylvania, has 
been appointed assistant master mechanic 
of the Pittsburgh division. 


A. B. SHanks, general master mechani: 
of the Missouri-Kansas-Texas, with heac- 
quarters at Denison, Tex., has retired. 


L. J. Garrett, enginehouse foreman ci 
the Pennsylvania at East Altoona, Pa,, ha 
been appointed assistant master mechanic 
of the Middle division. 


Joun W. CHAPMAN, assistant master 
mechanic of the Northern district of the 
Missouri-Kansas-Texas, with headquarters 
at Parsons, Kah., has been appointed gen- 
eral master mechanic with jurisdiction over 
the Texas lines, the Northwestern district 
and the Beaver, Neabe & Englewood (par 
of the M-K-T), with headquarters at Deni- 
son, Tex. 


M. H. LINGENFELTER, assistant maste 
mechanic of the Northern division of the 
Pennsylvania, has been appointed assistatt 
master mechanic of the Pittsburgh divi- 
sion, with headquarters at Conemaugh, Pa. 


Shop and Enginehouse 


R. A. CULBERTSON has been appointed 
general master boilermaker of the Ches- 
peake & Ohio, with headquarters at Hunt- 
ington, W. Va. 


WiLLIAM D. Mayor, machinist gang 
foreman of the Atchison, Topeka & Sant: 
Fe at Ft. Madison, Iowa, has been pro- 
moted to general materials inspector, wit) 
headquarters at Chicago. | 


C. A. Srorck, gang foreman, Easter 
division, of the Pennsylvania, has been ap- | 
pointed assistant enginehouse foreman e 
the Eastern division, with headquarters zt 
Canton, Ohio. 


Obituary 


J. Tueopore SoDpERBERG, assistant mc 
chanical engineer of the Pennsylvania with 
headquarters at Philadelphia, Pa., died in 
Bryn Mawr, Pa., on December 9. He was 
52 years old. 


Joun B. NeIsu, superintendent of mo- | 
tive power of the Northern Pacific, with 
headquarters at St. Paul, Minn, died at 
his home in that city on December Id. 
Mr. Neish was born in Dundee, Scotland, 
on November 26, 1874, and entered rail- 
way service on May 24, 1895, as a ma: | 
chinist in the employ of the Northern Pa. 
cific at Sprague, Wash., later serving 35 | 
a machinist at South Tacoma, Wash. and | 
Spokane. On March 1, 1904, he was pro 
moted to the position of enginehouse forè- 
man, and on December 1, 1910, was ap- 
pointed master mechanic, with headquar 
ters at Minneapolis, Minn. In September, 
1915, Mr. Neish was transferred to St 
Paul and on November 1, 1929, he be- 
came general master mechanic of the West- 
ern district, with headquarters at Seattle 
Wash. On December 1, 1939, he was ab- 
pointed mechanical superintendent and on 
July 15, 1941, superintendent of motive 
power. | 
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WELDING CABLE 
CONNECTORS 


For convenience in electric welding, Anderson 
Eitherend cable connectors provide a simple 
means for coupling together lengths of single 
conductor cable. Neither male nor female, just 
insert one connector within the other and the 
juncture is complete. The ends are exactly alike 
and no mistake can be made. Eitherend cable 
connectors have no bolts or other loose parts 
that take time to adjust. 


Thousands in daily use 
all over the country. 
Madeincablesizes from 
No. 6 to NO. 0000. Sol- 
dered or solderless 
connection. 


TYPE CC Receptacle. The standard 


passenger car charging receptacle for 


many years. 


ANDERSON “= 


289-305 A Street, Boston 10, Mass. 
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See that kid in uniform? It’s his first morning he 
He’s finished with his job of fighting a War. 
there is peace. But can it be peace if this kid—your 
perhaps—and millions more like him, face a “no help 
wanted” future? American business has the answer. 
It’s sales. Sales make jobs. Production must promote 
sales . . . by making it better, faster, in greater quan- 
tity for less money, for more peoplé. How about 
your productive “sales promotion" equipment? Your 
lathes, for instance? Will they turn to the tempo of 
lowest cost post war production? A “maybe” answer 
won't do. The boys coming back have a heritage 
coming due. It is largely up to “heir” minded pro- 
duction men to see that they get it . . . the oppor 
tunity to earn an honest living by honest work 
in support of the real American standard of life. 


MEMO: U. S. Department of Commerce predicti 
that if the war lasts through 1944, Americans will hau 
accumulated savings amounting to $100,000,000,000 
Be prepared for mass marketing. From now ¢ 
business must reckon with huge masses of buye 


THE R.K MACHINE TOOL CO., CINCINNATI, 8 
B NEW YORK 13, CHICAGO 6, 
103 Lafayette $t. 20 N. Wacker Dr. 
CAnal 6-5281 STA 5561 
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x YOUR BONDS BUY BOMBS * 
BUY A "BLOCK-BUSTER" TODAY! 


— 
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HD Engine Lathes—Nine sizes Automatic Lathes- Super Regal Lathes— Automatic Crankshaft Tool Room Lathes- HD Gap Lathes—Ten Rapid Production Lathes-13", No. 2 os 
p $ » "c ? net 
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Diesels in Road Service" 


P. H. Hatch 


Ta: New Haven Diesel-electric road locomotives ini- 
tially operated on a double-track main-line section of 
ralroad 157 miles long, running generally along the 
seacoast, and this is still the major operating territory 
‘or these locomotives. Ruling grade eastbound is 0.40 
per cent and westbound is 0.71 per cent, both occurring 
hetween Providence, R. I., and Boston, Mass. There 
are several lesser grades.in both directions, with a par- 
ticularly difficult spot at New London, Conn., which is 
aggravated by severe curvature and speed restrictions 
imposed by city limits and two drawbridges. There are 
1 total of 58 speed restrictions between New Haven 
ind Boston; these, together with relatively frequent 
stops, fast schedules, and a high degree of traffic density. 
'mpose an exacting duty on motive power. 

The Diesel-electric locomotives operated in this terri- 
‘ory consist of a total of twenty Alco-GE 2,000-hp. “A” 
‘mits coupled back to back in pairs forming ten 4,000-hp. 
doubleend locomotives. Each unit can, if desired, be. 
operated as a single 2,000-hp. single-end locomotive, but 
trafic demands have been such that very little of this 
vpe of operation has taken place. 

Fach 4,000-hp. locomotive, therefore, consists of two 
“abs, is 149 ft. 1 in. in length between coupler faces, 
weighs in working order 355 tons, of which 236.5 tons 
ire on drivers, has 118,250 Ib. starting tractive force at 
25 per cent adhesion and 50,400 lb. continuous tractive 
‘oree at 25.2 m. p. h., and has a maximum speed limited 
y traction motor gearing of 80 m. p. h. 

_ Motive power equipment consists of four Alco 1,000- 
TP, four-cycle, six-cylinder, 1214-in. by 13-in., 740- 


p, Abetract of a paper presented before the New England Railroad Club, 
ms. Mass, January 11, 1944. 
Assistant mechanical engineer, New York, New Haven & Hartford. 
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Experience on the New Haven has 
resulted in development of rat- 
ings and maintenance schedules 


r. p. m., supercharged Diesel engines each direct connected 
to a General Electric traction generator, and aux- 
iliary generator and a Westinghouse Air Brake, two- 
cylinder, two-stage air compressor. A traction-motor 
blower, radiator fan drive, and special type of exciter 
are belt-driven. There are four six-wheel trucks, two 
under each cab, each having two General Electric trac- 
tion motors driving the leading and trailing pairs of 
wheels, the middle pair being idlers; each Diesel engine- 
generator set supplies power to the traction motors on 
the truck beneath it. 

The 4,000-hp. locomotive has two automatically con- 
trolled, 200-Ib. pressure, Vapor steam generators, one 
in each cab, giving a total steam generating capacity of 
4,500 Ib. per hr. Total fuel-tank capacity for the entire 
locomotive is 2,400 gal., water tank capacity 2,000 gal., 
and sand box capacity 3,200 Ib. Westinghouse schedule 
8-EL air brake equipment, Exide Ironclad 32-cell KT- 
35A storage batteries and General Railway Signal coded 
cab signal equipment complete the major items of loco- 
motive apparatus. 

Mention was made of 80 m. p. h. traction-motor gear- 
ing. The gearing installed in this type of locomotive 
on other roads permits a top speed of 120 m. p. h. On 
a railroad with maximum speed restricted to 70 m. p. h., 
120 m. p. h. gearmg would be of no benefit in passenger 
service, aside from a slightly higher degree of engine 
horsepower utilization, and in freight service would im- 
pose definite limitations on tonnages which could be 
handled. The lowest practicable gearing which could 
be installed was for 80 m. p. h. top speed and this was 
ideal for passenger service since it provided a margin 
of 10 m. p. h. over the maximum allowable speed and in 
Shore Line freight service permitted the Diesel-electric 
locomotives to be used interchangeably with the heaviest 
steam freight locomotives. 

Since the freight movement between New Haven and 
Boston was of the fleet variety and took place principally 
at night, both for early morning delivery in Providence 
and Boston, and because of the very heavy passenger 
movement during the day time, daily mileage for freight 
locomotives was necessarily low. In order to utilize 
the new locomotives and the investment therein to the 
fullest extent possible, they have been operated generally 
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in freight service during the night and in passenger serv- 
ice during the day. This virtually doubled the mileage 
to be operated per locomotive per day and constituted 
the first large scale operation of Diesel-electric locomo- 
tives in combination freight and passenger setvice. 


Locomotive Rating 


As a result of careful speed-time calculations, car and 
ton ratings for passenger and freight trains between 
New Haven and Boston were set prior to the locomotives 
going into service. Maximum rating in passenger service 
with six stops on the then existing schedule between 
New Haven and Boston, eastbound and westbound, was 
16 cars, 1,270 trailing tons. Due to the nature of the 
profile, a single rating could not be given for freight 
service and, therefore, separate ratings were set: 


Eastbound 


New Haven to Providence 
Providence to Boston 


Westbound 


Boston to Providence ............. 
Providence to New Haven 


uter e 112 cars, 4,500 trailing tons 
-———— 100 cars, 4,500 trailing tons 


93 cars, 2,800 trailing tons 
Puy 120 cars, 3,600 trailing tons 


From the standpoint of train operation and mainte- 
nance results, these ratings have proved entirely satis- 
factory and are still in effect. 

As a check on the eastbound ratings in freight service, 
a run was made shortly after the first 4,000-hp. locomo- 
tive was placed in operation with trailing tonnages 
almost exactly according to the 4,500- and 4,000-ton 
figures just mentioned. Aside from the fact that the 
run was successfully made and confirmed the ratings 
which had been set, it is of special interest to note that 89 
per cent of the actual running time of 3 hr. and 58 min. 
was made with power on and 70 per cent was made 
with the master controller in the highest notch. And 
after handling a freight train of this nature, the locomo- 
tive was ready for immediate assignment to a fast pas- 
senger train. 

For the Shore Line of the New Haven the outstanding 
feature of the locomotives, apart from the obvious advan- 
tages of Diesel-electric operation, is their interchangeable 
use in freight and passenger service. This has more than 
fulfilled expectations and has provided the highest pos- 
sible degree of flexibility in locomotive assignment. It 
has paid dividends over and over in handling wartime 
freight and passenger traffic superimposed on regular 
service. As for the locomotives themselves, they have 
been equally satisfactory as freight locomotives and as 
passenger locomotives. 

This idea of an interchangeable locomotive is not new 
for there have been cases of both steant and electric loco- 
motives being operated in this way. With Diesel-electric 
locomotives joining the procession, interesting possibili- 
ties are opened up for future motive power. It may 
very well be that an interchangeable locomotive will be 
a requirement for post-war operation. 

It would be possible to secure a locomotive of a cer- 
tain type that would help out during the war years—at a 
price—but which would not be satisfactory for the long 
pull during the years to come after the war because of 
high maintenance or unreliable operation. It is desirable, 
therefore, that the Diesel-electric road locomotives on 
the New Haven be surveyed from that angle. 

As will be shown in the following, results of such a 
survey are highly encouraging. 

Regular maintenance schedules for Diesel-electric road 
locomotives were originally set up on a daily, weekly, 
monthly and 125,000-mile basis. This has now been 
changed to a daily, semi-monthly and monthly basis, 
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‘with a few special items handled at 125,000-mile intervals. 
All of this is taken care of at the Dover street engine- 
house, Boston, Mass. 

At 250,000-mile intervals, the locomotive units are 
sent to the Van Nest shops in New York for Class 3 
repairs, the purpose of which is to do all of the Diesel 
engine, electrical and mechanical repair work necessary, 
including final load testing and adjustment of power 
plants, to put the locomotives in shape for the next 250,- 
000 miles of operation with no further attention beyond 
running repairs and the routine work described. 

Class 3 repairs are not considered as a general overhaul 
but rather as an accumulation of heavier running repairs 
that should be taken care of after about 250,000 miles of 
operation and which can most conveniently be handled 
where the necessary special equipment and facilities are 
available. Locomotive overhauls, as such, are not at 
present contemplated since Diesel-electric locomotives 
lend themselves readily to overhaul of individual parts 
which, when the time comes, can be distributed among 
the Class 3 repairs. 

In brief, Class 3 repairs for the Diesel engines include 
reconditioning of cylinder heads, testing of connecting 
rods, installation of new piston rings, and if necessary, 
regrooving of pistons, honing of cylinder liners, inspec- 
tion of all main and crank-pin bearings, testing of crank- 
shaft, reconditioning of water pump, governor, throttle 
operator, turbo-supercharger and fuel injection equip- 
ment, cleaning and testing of water and oil radiator 
sections, reconditioning of radiator fan drive, replace- 
ment or recalibration of engine pressure and temperature 
switches and gauges, reconditioning of air compressor 
valves and unloaders and installation of new piston rings, 
and additional work of similar nature so that the entire 
Diesel engine and all its auxiliaries are given attention. 

Similarly, activities in connection with the electrical 
equipment involve dismantling and cleaning of generators 
and exciters, inspection and repacking of brushholders 
and, if necessary, redressing of commutators, removal 
and reconditioning of all contactors, relays and reversers, 
recalibration of meters, cleaning of wires and cables, 
reconditioning of fuel and water transfer pumps, and 
general inspection of all other electrical equipment on 
the unit. The locomotive power plant is finally given 
a complete load test on a high-capacity water rheostat. 

Mechanical and general work include detailed inspec- 
tion and necessary repairs to trucks and all their com- 
ponent parts, checking over of underframe, inspection 
of draft gears, couplers, sanding equipment and water, oil 
and steam lines, cleaning and flushing of fuel and water 
tanks, necessary painting, air brake attention, inspection 
of cab signal equipment, complete inspection with neces- 
sary renewals and repairs of steam generator and all its 
auxiliaries, and general inspection of all other locomo- 
tive parts and accessories. 

It will be noticed in the foregoing that traction motors: 
are conspicuous by their absence; also, that for 250,000 
miles of operation truck work is general rather than 
specific. The reason for this is that due to routine truck 
changes required for wheel turning, trucks as a whole 
are given necessary current attention so that only the 
long term work is necessary at Class 3 repairs. Two 
complete spare trucks with traction motors, incidentally, 
are used for this truck changing program. Since traction 
motors are kept continually in the same trucks, being 
changed out only in case of failure or high mileage, trac- 
tion motor total mileage usually bears no relation to the 
total mileage of the unit the motors are in. Hence. 
traction motors are changed out for Class 3 repairs and 
sent to Van Nest independently of the locomotive units. 
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Class 3 attention given to traction motors includes 
dismantling, thorough cleaning, inspection and repacking 
of bearings, reconditioning of brushholders and usually 
a light grinding of the commutator. Any loose banding 
is renewed. 

The present Class 3 repairs now being given the loco- 
motives are their first and include a number of minor 
changes found necessary during the 250,000 miles or 
more of service. The changes are of a permanent nature 
and are, therefore, non-repeating. 


Unit Replacement 


Mention of overhaul brings up the subject of spare 
parts for Diesel-electric locomotives. How much invest- 
ment is justified on the part of a railroad? How far 
should the manufacturers go in protecting their custom- 
ers? Should the unit replacement program be followed 
or should each unit of equipment be removed and re- 
paired for replacement in the locomotive in which it was 
originally installed ? 

It seems quite apparent that an adequate investment in 
spare parts by the railroad, to protect the larger invest- 
ment in the locomotives themselves, is justified. Spare 
parts should be looked on as insurance and provided in 
proportion to the value of the locomotive as a modern, 
active unit of motive power. Those parts should be 
bought which experience has shown are most likely to 
ar in case of failure would be the hardest to repair 
quickly. 

It is self-evident that most, but not all, of the casualties 
in service can thus be foreseen and protected against. 
But other casualties, usually of a major nature, can 
occur, though infrequently, and are very serious if they 
do, usually tying up the locomotive for a long time 

ing repairs. It would seem that parts to protect 
against this type of casualty should be stocked by the 
manufacturers since the risk of occurrence on any single 
railroad is small but spread over a number of railroads 
may be appreciable. 

Answering the third question, the Diesel-electric loco- 
motive is essentially an assembly of small, independent 
parts for which a unit replacement program is particularly 
suited. It makes possible production methods in the 
shop and materially reduces actual time the locomotive 
is out of service, so that unit replacement of parts is vir- 
ao a “must” for Diesel-electric operation on a large 
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Much the same reasoning applies to tools and to serv- 
icing and maintenance facilities. While it is possible 
to operate Diesel-electric locomotives with a minimum 
of such equipment, particularly at the start, it seems 
in this case also good insurance to give both locomotives 
and personnel every advantage possible in the way of 
adequate and efficient means to do the work that has 
to be done. 

As mentioned previously, a period of 250,000 miles 
was set for Class 3 repairs to the road locomotives; a 
range of 240,000 to 260,000 miles was set for the traction 
motors. Due to the requirements of service, these mile- 
ages in some cases have been exceeded. the highest loco- 
motive mileage being in excess of 287,000 miles and 
the highest traction motor mileage being in excess of 
300,000 miles. While conditions noted on the first 
Class 3 repairs cannot be taken as criteria for succeeding 
Class 3's, nevertheless there is promise of being able 
ultimately to extend the mileages beyond the figures orig- 
inally set. 

On release from Van Nest after such repairs, the loco- 
motive units usually proceed light to New Haven where 
they are coupled to a train in place of a unit bound for 
the shop and thus may enter main line revenue service 


Ral M h 
FEBRUARY. 13 eal Engineer 


within two or three hours after leaving the shop. This 
is made possible primarily by the thorough breaking in 
and testing of power plants on the water rheostat as 
part of the Class 3 procedure. 


Apparatus History 


The dismantling and inspection incident to Class 3 
repairs have disclosed nothing of serious nature requiring 
design changes. This is particularly pleasing in view 
of the intensive operation of the locomotives. 

It is also pleasing to report that cures have been 
developed and applied to most of the troubles originally 
experienced. Engine mounting difficulties on the first 
ten locomotives have been corrected by a new type of 
sub-base with the additional advantage of interchange- 
ability of mounting with that of the second ten locomo- 
tives. Top radiator shutters insure proper engine cool- 
ing-water temperatures in cold weather. Traction-motor 
experience continues to be excellent, though improve- 
ments in ventilation are contemplated. A water pump 
by-pass arrangement has been applied to the steam gen- 
erators and a method worked out to secure satisfactory 
operation in freight service (where the steam demand 
is low) without waste of fuel oil or water. In all of 
these projects the railroad has enjoyed the active co- 
operation of the interested manufacturers. : 

An item of particular importance in the maintenance 
of Diesel locomotives is keeping complete data for each 
locomotive and its parts, aside from the usual records 
used for accounting purposes. Possibly a better term 
to use would be "apparatus history." This should in- 
clude location and serial numbers of wheels, axles, trucks 
and traction motors; Diesel engines and various parts 
(including superchargers), generators, exciters, speed 
switches, and fan drive units; steam generators, includ- 
ing coils and auxiliaries; batteries, air compressors and 
all other major items of equipment. Dates of changes 
with locomotive numbers and a brief account of the 
reason for such changes should be carried under each 
serial number, or in such a way that the history and 
service experience of any given integral part may be 
easily traced. The importance of this in the maintenance 
of both electric and Diesel-electric locomotives cannot be 
over-emphasized. 

Regarding the overall maintenance situation, the twenty 
2,000-hp. units have accumulated, to the first of this year, 
a total of 4,886,908 miles ; this is mostly on 157-mile runs. 
They have been in service since December 13, 1941, and 
six have already gone through Class 3 repairs. With this 
as a background, it is believed at this time that an average 
maintenance cost per unit per mile of $.10, or $.20 per 
mile per 4,000-hp. locomotive, is a reasonable top limit to 
set on overall maintenance on the basis of the present type 
of service. 

Ten more 2,000-hp. units, or five 4,000-hp. locomotives, 
are under construction now, with delivery starting very 
soon, and beyond these, ten more similar units are in 
prospect. If and when these latter are received, there 
will be a total of twenty 4,000-hp. Diesel-electric road 
locomotives on the New Haven. 


Heavy Grade Operation 


One of the underlying reasons for the acquisition of 
more units was the result of tests conducted late last 
summer on the heavy grade freight route from New 
Haven, Conn., to Maybrook, N. Y. Freight traffic on 
this 125-mile line had increased many times and it was 
necessary to supplement the 2-10-2 Santa Fe type steam 
locomotives in that service. A large part of this traffic is 


(Continued on page 64) 
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The result of a crown-sheet failure, showing the condition of the locomotive before the jacket had been removed 


Locomotive Inspection Report 


Tur annual report of the Interstate Commerce Com- 
mission Bureau of Locomotive Inspection for the year 
ended June 30, 1943, recently made public by John M. 
Hall, director, reveals a decided increase in the number 
of defects found on locomotives by the Bureau’s inspec- 
tors. The total number of locomotives inspected in- 
creased from 113,451 to 116,647 and the number found 


Table I—Reports and Inspections—Steam Locomotives 
Year ended June 30 


1943 1942 1941 1940 1939 1938 


Number of locomotive for 
which reports were filed 43,064 42,951 43,236 44,274 45,965 47,397 
Number inspected ...... 116,647 113,451 105,675 102,164 105,606 105,186 


Number found defective 11,901 10,970 9,570 8,565 9,099 11,050 
Percentage inspected 

found: defective ...... 10 10 9 8 9 11 
Number ordered out of 

ger vice 487 474 560 487 468 679 
Number of defects found 51,350 44,928 37,691 32,677 33,490 42,214 


defective increased from 10,970 to 11,901. The total 
number of defects found increased from 44,928 to 51,350. 
The report indicates an improvement in the fatalities re- 
sulting from accidents but a great increase in the number 
of persons injured. 

The report calls attention to the fact that under present 
conditions the desire to keep trains moving may be indi- 
rectly responsible for many accidents and suggests that 
the safer method of stopping and investigating defects or 
failures that may appear to be minor in character may 
save both equipment and lives. 

An abstract of the report follows. 


Explosions and Other Boiler Accidents 


Twenty-five boiler explosions occurred in the fiscal 
year, in which 24 persons were killed and 56 injured. 
There was an increase of 12 accidents, an increase of 
one person killed, and an increase of 36 persons in- 
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Annual report of the Bureau 
of Locomotive Inspection for 
year ended June 30, 1943, in- 
dicates the effect of higher 
operating mileages and speed 
on the condition of power 


jured from explosions as compared with the preceding 
year. 

One of these accidents, in which two persons were 
killed and 22 injured, was primarily caused by a col- 
lision in which the locomotive was derailed and came to 
rest leaning to the right and with the front end down 
an embankment. This position caused parts of the fire- 
box to be bared of water which resulted in overheating. 
The explosion occurred about 10 minutes following the 
derailment after the engineer, who had previously 
alighted on the ground, had returned to the locomotive 
with the apparent intention of taking some action to 
prevent the overheating of the exposed areas of the 
firebox. 

In one instance, in which two persons were killed and 


Table II—Reports and Inspections—Locomotives 
Other Than Steam 


Year ended June 30 
— 


uu ue 
1943 1942 1941 1940 1939 1938 

Number of locomotive units for 
which reports were filed .... 4,351 3,957 3,389 2,987 2,716 2,555 
Number inspected ............ 6,847 6,728 5,558 4,974 4,581 4,024 
Number found defective ...... 298 358 319 298 260 274 

Percentage inspected found de- 
fective’. ori eere T2 4.4 5 6 6 6 7 
Number ordered out of service 6 12 21 16 14 9 
Total number of defects found 849 928 905 766 696 769 
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Table III—Accidents and Casualties Caused by Failure of 
Some Part of the Steam Locomotive, Including 
Boiler, or Tender 


Year ended June 30 

1943 1942 1941. 1940 1939 1938 

Number of accidents ...... 319 222 153 164 152 208 
Percent increase or decrease 

from previous year........ 143.7 145.1 6.7 17.9 26.9 20.9 

Number of persons killed .... 27 34 15 18 15 7 
Percent increase or decrease 

from previous year 20.6 1126.7 16.7 120.0 1114.3 72.0 

Number of persons injured.. 373 227 182 225 164 216 
Percent increase or decrease 

from previous year........ 164.3 124.7 19. 137.2 24. 23.7 


Increase. 


one injured, parts of all the firebox sheets were over- 
heated due to foaming of the boiler water. In another 
accident, in which one person was injured, the explosion 
was caused by the failure of a fusion welded joint in a 
crewn sheet patch. The remaining 22 accidents, in 
which 20 persons were killed and 32 injured, were caused 
by overheated crown sheets due to low water. 

The serious results of boiler explosions are well known 
to railroad men and explosions have been materially 
reduced since the inception of the Boiler Inspection 
Act; however, there has been an increase in such ac- 
cidents in the past three years with consequent increased 
loss of life and injuries and destruction of equipment. 
Increased vigilance of all concerned is necessary to over- 
come and reverse this trend. 

Many locomotives are equipped with protective de- 
vices such as syphons, multiple drop or fusible plugs, 
and low-water alarms, all of which have no doubt pre- 
vented boiler explosions or minimized the severity 


Another low water case resulting 
in a boiler explosion that caused 
the death of one employee and 
injury to two others. The crown 
sheet was torn loose at the door 
sheet welded seam and pulled away 
from all of the crown stays, in- 
verting itself and folding back 
against the flue sheet. The mud 
ring was broken at the right back 
corner and driven 30 in. out of 
line in three directions leaving 
it, as may be seen, diamond shaped 


thereof. Carriers that are continuing to make applica- 
tions of devices of this character are making a distinct 
contribution to the conservation of human resources and 
equipment. 

Boiler and appurtenance accidents other than explo- 
sions resulted in the death of one person and injuries to 
117 persons; this is a decrease of six in the number of 
deaths and an increase of 52 in the number of injuries as 
compared with the preceding year. 

One thousand and sixty-seven applications were filed 
for extensions of time for removal of flues, as provided 
in Rule 10. Investigations disclosed that in 49 of 
fhese cases the condition of the locomotives was such 
that extensions could not properly be granted. Eighteen 
were in such condition that the full extensions requested 
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could not be authorized, but extensions for shorter 
periods of time were allowed. Forty-eight extensions 
were granted after defects disclosed by investigations 
were required to be repaired. Twenty-five applications 


Table IV—Accidents and Casualties Caused by Failure of 
Some Part of Appurtenance of Locomotives Other 


Than Steam 
Year ended June 30 
1943 1942 1941 1940 1939 


Number of accidents... ose erroe 15 9 11 7 5 
Number of persons killed zá : 
Number of persons injured 


EAE Sape jan^ „ "yv 2» 15 


were canceled for various reasons. Nine hundred and 
twenty-seven applications were granted for the full period 
requested. 


Locomotives Propelled by Power Other 
Than Steam 


There was an increase of six in the number of ac- 
cidents occurring in connection with locomotives other 
than steam and an increase of nine in the number of 
persons injured as compared with the preceding year. 
No deaths occurred in either year. 

During the year, 4.4 per cent of the locomotives in- 
spected were found with defects or errors in inspection 
that should have been corrected before the locomotives ' 
were put into use; this represents a decrease of 0.6 per 


cent compared with the results obtained in the preceding 


year. Six locomotives were ordered withheld from 
service because of the presence of defects that rendered 
the locomotives immediately unsafe; this represents a 
decrease of six locomotives compared with the next pre- 
ceding year. 


Specification Cards and Alteration Reports 


Under Rule 54 of the Rules and Instruction for In- 
spection and Testing of Steam Locomotives, 501 
specification cards and 6,273 alteration reports were filed, 
checked, and analyzed. These reports are neces- 
sary in order to determine whether or not the boilers 
represented were so constructed or repaired as to render 
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safe and proper service and whether the stresses were 
within the allowed limits. Corrective measures were 
taken with respect to numerous discrepancies found. 
Under Rules 328 and 329 of the Rules and Instruc- 
tions for Inspection and Testing of Locomotives Other 
Than Steam, 432 specifications and 110 alteration re- 
ports were filed for locomotive units and 69 specifi- 


Table V—Number of Steam Locomotives Reported, Inspected, 
Found Defective, and Ordered From Service 

Parts defective, inopera- Year ended June 30 
tive or missing, or in 

violation of rules 1943 1942 1941 1940 1939 1938 
Air compressors ....... 968 829 684 567 518 689 
Arch tubes 50 27 31 20 28 66 
Ashpans and mechanism 71 80 67 37 67 72 
Alen 15 2 5 3 2 13 
Blow-off cocks 291 238 205 191 204 226 
Boiler checks . 503 393 313 288 279 301 
Boiler shell ; . 377 290 271 266 272 331 
Brake equipment ...... 2,6601 2,382 1,945 1,506 1,57 2,044 
Cabs, cab windows, and 

curtains ............. 1,102 1,163 1,087 1,078 943 1,226 
Cab aprons and decks.. 390 335 307 277 260 32 
Cab cards ............ 142 131 97 101 92 109 
Coupling and uncoupling 

devices 66 70 74 53 60 73 
Crossheads, guides, pis- 

. tons, and piston rods 1,961 1,273 858 815 739 905 
Crown bolts ........... 66 75 97 54 47 59 
Cylinders, saddles, and 

steam chests ........ 1,395 1,514 1,332 1.320 1,232 1,648 
Cylinder cocks and rig- 

Eng "d 430 521 438 447 418 585 
Domes and dome caps.. 196 112 94 78 90 109 
Draft gear ............ 599 651 620 508 450 740 
Draw gear ............ 469 369 347 306 360 479 
Driving boxes, shoes, 

wedges, pedestals, and . 

braces .... . 2,053 1,7243 1,348 1,243 1,330 1,688 
Firebox sheets 303 255 224 191 238 244 

ues ....... ae 215 178 150 147 165 159 
Frames, tail pieces, 

and braces, locomotive 894 869 863 665 708 1,001 
Frames, tender ........ 86 86 83 78 71 131 
Gages and gage fittings, 

air e ie tee 191 193 183 132 155 230 
Gages and gage fittings, 

stem 316 263 236 211 226 279 
Gage cocks ............ 584 497 373 400 361 451 
Grate shakers and fre i 

ORE venere pev ea 492 491 430 273 252 403 
HandhoMe ............ 483 378 433 333 349 405 
Injectors, inoperative .. 66 47 39 30 26 
Injectors and connections 2,637 2.220 1,882 1,330 1,457 1,784 
Inspections and tests not 

made as required.. 9,037 8,186 7,215 6,218 6,645 8,204 
Lateral motion ........ 700 498 357 313 243 325 
Lights, cab and classifi- 

ation 184 131 50 49 5 48 
Lights, headlight ... 184 218 190 180 177 257 
Lubricators and shield. 292 234 196 185 200 212 
Mud rings í 256 244 187 213 248 203 
Packing nuts .......... 669 689 508 418 408 448 
Packing, piston rod and 

valve stem 724 738 675 660 739 913 
Pilots and pilot beams.. 194 188 142 140 104 154 
Plugs and studs ...... 259 173 156 156 179 238 
Reversing gear ........ 452 411 387 320 317 404 
Rods, main and side, 

crank pins, and collars 2,798 1,986 1,565 1,199 1,293 1,669 
Safety valves .......... 74 67 68 61 97 125 
Sanders ............... 642 738 490 415 432 536 
Springs and spring rig- 

ging oc. ese ce eee ee 3,583 3,349 2,597 2,174 2,340 2,901 
Squirt hose ........... 92 67 62 50 75 94 
Stay bolts ............ 367 272 239 227 181 211 
Stay bolts, broken ..... 247 274 198 271 258 380 
Steam pipes .. 2 290 385 255 285 410 
Steam valves 150 110 106 115 141 
Steps ........ 594 555 449 490 631 
Tanks and tank valv 1,150 952 768 837 955 
Telltale holes ....... 79 59 95 58 67 
Throttle and throttle rig- 

ing RORE: 786 688 647 638 685 
Trucks, engine and trail- 

Ing: iio sires reos 833 636 598 628 762 
Trucks, tender 786 773 705 665 907 
Valve motion 779 580 506 554 722 
Washout plugs 569 445 478 487 626 
Train-control equipment. 9 7 1 2 5 11 
Water glasses, fittings, 

and shields .......... 1,454 1,133 788 753 690 915 
Wheels ..... FF 728 664 536 554 466 577 
Miscellaneous Signal ap- 

liances, badge plates, 
rake (hand) ........ 1,142 — 970 785 564 610 684 
Total number of de- 

Di RN é 51,350 44,928 37,691 32,677 33,490 42,214 
Locomotives reported .. 43,064 42,951 43,236 44,274 45,965 47,397 
Locomotives inspected.. 116,647 113,451 105,675 102,164 105,606 105,186 
Locomotives defective... 11,901 10,970 „5 8.565 9,099 11,050 
Percentage of inspected 8 

found defective ...... 10 10 9 8 9 11 
Locomotives ordered out 

of serviſtſe 487 474 560 487 468 679 
60 


cations and 97 alteration reports were filed for boilers 
mounted on locomotives other than steam. These were 
checked and analyzed and corrective measures taken with 
respect to discrepancies found. 


Special Work 


In response to requests from military and naval au- 
thorities and other Government agencies engaged in the 
war effort, inspections of various locomotives were made 
to determine the condition and suitability for use, and 
cooperative assistance was rendered in other respects. 
These locomotives are being generally maintained to the 
standards prescribed by the locomotive inspection law 

(Continued on page 65) 


Table Vi—Number of Locomotives Other Than Steam 
Reported, Inspected, Found Defective, and Ordered 
From Service 

Parts defective, inopera- ” Year ended June 30 


tive or missing, or in 
violation or rules 1943 1942 1991 1940 1939 1938 


Air compressors ....... 7 13 22 8 14 6 
Axles, truck and driving 6 5 3 1 5 
Batteries. 2 1 6 1 1 1 
Boilers Men i 1 5 4 10 6 6 
Brake uipment . 62 86 69 50 50 74 
Cabs and cab windows.. 33 27 45 22 36 25 
Cab cards ............. 17 20 24 13 18 n 
Cab floors, aprons, and 
deck plates ...... Ses 31 10 14 17 13 8 
Clutches .......... AME 2 1 A va vs e 
Controllers, relays, circuit 
ers, magnet 
valves, and switch 
cups SP Cerda. i 9 12 7 16 13; 7 
pling and uncoupling 
Qe I 1 5 2 6 4 4 
urrent · collecting appa- 
TATUS voclvr a ee eut 1 1 3 1 5 8 
Draft gear — 15 19 15 31 12 23 
gear 2 3 3 2 4 3 
Driving boxes, shoes, 
and wedges ........ 25 16 36 29 52 16 
Frames or frame braces 7 5 1 12 9 37 
Fuel system .......... 32 81 62 $1 35 47 
Gages or fittings, air.... J 8 3 1 6 11 
Gages or fittings, steam 1 ds as 2 aa yi 
Gears and pinions ..... A 4 4 2 1 2 2 
Handholds ............ 19 14 12 6 8 13 
Inspections and tests not 
made as required .... 223 274 243 207 185 204 
Insulation and safety de- 
vices eee teen eee 4 3 4 2 4 13 
Internal - combustion en- 
gine defects, parts and 
appliances a 50 62 54 35 32 26 
ack shafts ........... 2 1 3 7 6 1 
umpers and cable con- 
fieClotS se naes ee eee ese 3 i xx 1 1 
Lateral motion, wheels.. 10 4 5 1 "m 
Lights, cab and clas- 
sification ............ 1 5 2 1 3 2 
Lights, headlight ....... 2 H 1 3 4 4 
Meters, volt and ampere 3 2 y 4 2 2 
Motors and generators .. 14 16 16 12 19 18 
Pilots and pilot beams.. 4 10 12 10 6 1 
Plugs and studs ...... 82 m E ku A 
uills ....... F 9 6 4 7 6 
s, main, side, and 
drive shafts .......... V 2 4 2 2 2 
Sanders 1 41 57 56 34 28 37 
Springs and spring rig- 
ging, driving and truc 18 35 58 50 16 43 
Steam pipes .......... 1 " 1 ri 5 
Steps, tootboards, etc. .. 25 21 35 22 18 23 
Switches, hand - operated, 
and fuses ........... 2 2 2 3 5 ? 
Transformers, resistors, 
and rheostats ........ 3 3 3 1 1 3 
Trucks 22 28 30 43 33 40 
Water tanks .......... 4 1 1 Xa 1 z 
Water glasses, fittings, 
want shields 1 2 5 1 1 1 3 
arning signal appli- 
ances Gist es 3 3 4 S 1 3 
Wheels 107 43 28 22 16 n 
Miscellaneous .......... 16 14 8 15 10 7 
Total number of de- : 
fects ............ 849 926 905 766 696 769 


Locomotive units reported 4,351 3,957 3,389 2,987 2,716 2,555 
Locomotive units in- 


spected ....... 8 6,847 6,728 5,558 4,974 4,581 4,024 
Locomotive units defec- 

tive ..... 1 84 298 358 319 298 260 274 
Percentage inspecte 

found defective ...... 4.4 5 6 6 6 7 
Locomotive units ordered 

out of service ....... 6 12 21 16 14 9 
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Efficient Railroad Operation Involves Many 
Car Department 


Tax operation of the railroads today revolves primarily 
around a condition influenced by the conditions arising 
out of the war and which carries with it the otherwise 
normal requirements demanded of the railroads in recog- 
nition of the fact that they are the prime transportation 
agencies of our country today. The war alone has caused 
some strange conditions to arise and has produced an 
upheaval foreign to our regular operation and has raised 
a challenge which the great railroad systems of our 
country must meet. This challenge has been eagerly 
accepted and it has been met. 

The car department is a vital and indispensable part 
of our complicated and efficient railroad structure. 
knowledge of the manifold duties of the car department 
establishes its essential character. Its primary functions 
are concerned with the proper inspection and repair of 
both freight and passenger car equipment. In the per- 
formance of these functions the car department reaches 
far into the railroad organization and is brought into 
intimate contact with railroad personnel ranging from 
the chief mechanical officer to the laborer. In the dis- 
charge of its duties and responsibilities the car depart- 
ment provides for and executes many factors, among 
which are: 


Organization. 

Maintenance, including light and program repairs. 

Inspection, including train yard and interchange. 

Improvements in methods of performing work. 

Lubrication. 

Creation of and increased use of special equipment. 

Shop facilities and labor saving devices and methods 
in keeping with present day man power situation. 

Administration of the A. A. R. Rules of Interchange. 

Wheel shop practices. 

Joh training and competent instruction. 

Maintenance costs. 

Improvements in design and additions and betterments 
to equipment. 

Employee relationship. 

Deferred maintenance and equipment retirement policy. 

Postwar planning. 


The underlying thought or theme which manifests 
itself in the duties and responsibilities of the car depart- 
ment in the operation of today's railroad is the ability 
and important function of that department in keeping 
pace and in step with the rapid progress being made in 
improving train schedules and a general speeding up of 
traffic created by the demands placed upon the railroads 
for such operation. For the railroad industry wherein 
such accomplishments are being executed and concluded 
the car departments through their departmental organi- 
vation and operation must adjust their practices and 
methods. We must also give thought to and contemplate 
fhe necessary readjustment, improvements and changes 
required in the anticipated postwar operations about 
which some expressions in connection therewith are 
pointed out in this paper and which I feel definitely be- 


* An abstract of an address delivered before the Eastern Car Foreman's 
Association at New York on January 14, 1944. 


t General superintendent car department, New York, Chicago & St. 
Louis, Cleveland, Ohio. it 
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Responsibilities" 
By A. J. ru 


comes part of and an added responsibility of the car 
department. 

Competent inspection of cars is of the utmost impor- 
tance and is the constant objective of the car department. 
Thorough and intelligent inspection of cars means a 
substantial reduction in the number of bad order cars in 
trains which must be set off between terminals and a 
decrease in accidents. These results are their own reward 
and impose confidence in the transportation and operating 
departments in the ability of the cars to perform satis- 
factorily and so make possible the speed of movement 
which is so vital today. Inspection procedure is not 
hidebound. It is in a state of flux. It is continually 
being modified to adapt it to changing conditions and 
to meet the varying requirements of the ever increasing 
demands of changing schedules, rerouting of traffic and 
higher speeds. Inspection is divided into two classes, 
interchange inspection and train yard or terminal in- 
spection. 


Interchange Inspection 


The duties of an interchange car inspector are many 
and varied and are highly important to safe operation. 


Proper protection of cars received in interchange with 


defects for which the delivering road are responsible and 
general knowledge of many rules and regulations cover- 
ing the operation of freight and passenger cars in trains 
are required. An interchange inspector should, prefer- 
ably, have had at least four years' experience as an ap- 
prentice or carman and must have a fair knowledge of all 
rules governing the work to be performed by him. He 
must be familiar with the A. A. R. Rules of Interchange, 
the United States Safety Appliance Rules, air brake 
rules and the maintenance of brake and train air signal 
equipment, car service rules, special instructions, carding 
of empty cars, record keeping, safety rules, the Wheel 
and Axle Manual, the use of wheel defect, worn coupler 
limit, worn journal collar and journal fillet and other 
gauges, and the proper application, use and billing of 
equipment, tools and supplies. 


Summary of Interchange Car Inspector's Duties 


An interchange inspector is responsible for: 

1. General Class “A” inspection of all parts of a car. 
including the interior, if the car is empty. 

2. Inspection of journal boxes and contained parts. 
including adjustment of packing and application of free 
oil if necessary. 

3. Making repairs where possible or shopping car 
when more extensive repairs are required. 

4. When car has defects for which the delivering line is 
responsible issuing defect card against the delivering 
line, applying cards to car and furnishing copy of same 
to delivering line. 
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5. When repairs are made which are chargeable to 
the car owner, making of billing repair card in duplicate 
showing repairs made and forwarding original to billing 
office and duplicate copy placed iri record file. 

6. In the case of empty freight car equipment, if car 
is found to be in serviceable condition, commodity cards 
are applied to both sides of car showing the classification 
of commodity for which cars are suitable. A report of 
all such cars is forwarded to the various parties con- 
cerned. 

7. In the event of empty cars of foreign ownership 
having major defects which require repairs before reload- 
ing, bad order cards are applied to each side of car and 
the car is forwarded home to car owner or disposition 
is requested if car does not have direct connection with 
car owner. 

8. In the case of loaded cars, such loads, if in open 
top cars, must be inspected to determine if loaded in 
accordance with the A. A. R. Rules governing the loading 
of.commodities in open top cars, special supplement 
covering the loading of mechanized and motorized equip- 
ment, etc. 

9. Cars found improperly loaded are shopped to desig- 
nated repair point for correction or held for special dis- 
position in the event of excessive height and/or width 
which will not pass the published clearances. 

10. If a car inspector finds a car which appears to be 
overloaded in excess of stencilled load limit or track 
capacity or finds a concentrated load which seems in 
excess of the weight permitted by the rules, the inspector 
shall notify the designated official so that the bill of lading 
or waybill may be checked to determine if car is over- 
loaded, or in excess of track capacity. This is very 
important. 

11. Cars of unusual design or not conforming to 
A. A. R. standards as outlined in the A. A. R. Rules of 
Interchange, Rule 3, must be reported to designated 
railroad officer, giving all details in regard to construc- 
tion, weight, type of trucks, etc., and dimensions, if in 
excess of published clearances, advising whether or not 
cars should move under special handling with speed 
restrictions or in a specific location in the train. The 
above procedure to be followed in the event cars of such 
type are received without advance notice and approval. 

12. When regular work permits they should observe 
cars in passing trains to detect any mechanical defects 
- that might cause train delays, derailments, etc., and take 
action to notify train crews or dispatcher. 


Train Yard Inspection 


A terminal train yard inspector should preferably have 
had at least four years experience as an apprentice or 
carman and should have a fair knowledge of the English 
language and be able to read and write. He should also 
have a general knowledge of various rules as outlined 
in detail for interchange inspectors. 

Terminal train yard inspection consists principally 
of what is commonly called Class “B” Inspection. Upon 
the arrival of a train in a terminal yard a general and 
careful observation is made of cars, primarily to detect 
defects that may have developed since the last inspection 
at an interchange point or preceding terminal. Special 
attention is given to trucks, draft gears, couplers, air 
brakes and safety appliances. When air brakes have been 
left applied piston travel is observed and adjusted where 
necessary. In some cases, Class “A” inspection is nec- 
essary for cars which may have been picked up at out- 
lying stations where no inspection was made and where 
notice had been received in advance. requesting inspec- 
tion of such cars. 
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The method of inspection of trains at various terminals 
varies. In some cases trains are inspected before being 
switched and in other cases inspection is made after the 
train is completely made up and ready for departure. In 
the latter case, it is usually customary to make the in- 
spection and standard air brake test at the same time 
As far as possible, inspectors should observe arriving 
trains from both sides to detect any cars with wheels 
pounding, brake beams down, stuck brakes, etc., which 
defects might possibly be overlooked after the train 
has come to a stop and air brakes have leaked off or 
defects are concealed. Before beginning inspection, trains 
should be properly protected with blue flags or blue 
lights so that inspection can be made with safety to 
the men. 

Cars found in trains with defects which should be 
repaired before departure should have repairs made by 
the inspector if it is possible to do so, or be shopped to 
a repair track for repairs. In the case of some defects. 
good judgment is required in this respect as repairs 
might be made to car without delaying a train unne- 
essarily and avoid the switching of car to repair track. 
causing additional delay to shipment. 

Loaded open top cars should be observed carefully to 
determine if the lading has shifted, bracing or blocking 
loosened or broken on arrival or after switching and if 
it is loaded in accordance with A. A. R. Loading Rules 
Classification of empty cars is required when cars are 
found in trains which have no commodity cards showing 
commodity for which car is suitable. 

After completion of inspection, when train is built up 
or in connection with inspection on trains where switch- 
ing is done before inspection, a standard air brake test 
must be made to observe that ær brakes are in service 
able condition, knowing that the air brakes on each cr 
have set and released properly. 


It is necessary for the terminal train yard inspector . 


to make all necessary reports such as train time arrival, 


time inspection and/or air test started and completed and 
time of departure. Billing repair cards should be made 


for all repairs made to cars of foreign ownership which 
are billable in accordance with A. A. R. Rules. Records 
and reports must be made of empty cars which have been 
classified for loading. They should be made on desig- 
nated forms giving all information necessary in conne- 
tion with cars bad ordered to repair tracks. In the case 
of loaded had order cars this information is also trans 
mitted to both the general yardmaster. and repair track 
so that every effort is made to have car placed on repair 
track promptly and repairs made with the least possible 
delay. Cars containing military shipments, explosives. 
etc., must be given a closer inspection than is usually 
required of ordinary trains or cars. 

It is very important that material, tools, etc., be con- 
veniently located in material boxes or buildings close to 
or adjacent to where train yard work is being performed 
so as to avoid any unnecessary delays in securing mater! 
to make repairs. A standard stock of all items of mate 
rial commonly used should be kept on hand at all times. 
together with necessary tools. 

The successful operation of train yard inspection where 
the methods of inspection of all trains are not similar, de- 
pends considerably upon the cooperation between the 
transportation department and car department relative 
to the manner in which each train is to be handled and 
inspected. 

Car repair is a complex undertaking. It reaches far 
beyond the actual mechanical operations of repair. 
involves such matters as switching, arranging program* 
of heavy repairs through the shops, scheduling materials. 
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obtaining priority ratings, substituting materials, or- 
ganization, facilities, supervision, training of men, and 
many other matters embraced in light, running, medium 
or program repairs. 

Intensive study is being devoted to this important 
problem of repairs. Uniform methods of repair and 
improvement in design are being developed. Informa- 
tion regarding these methods is disseminated freely so 
that all of the railroads can benefit from their knowledge 
and experience. In no other period in the history of the 
railroads has it been so vital to quickly find the solution 
of problems and thereby to promote the efficient opera- 
tion not only of the mechanical department, but of the 
transportation and traffic departmefits as well. 

I should like at this time, in a spirit of helpfulness, 
rather than of criticism, to refer to what I believe to be 
matters of major importance for the consideration of 
representatives of the mechanical departments of the 
railroads. These matters relate to 

1. The conservation of equipment through proper use. 
This involves, in part at least, the correct distribution of 
equipment on the basis of commodity classification as 
indicated by the reports of mechanical inspectors ; 

2. The expeditious movement of all classes of freight 
cr equipment when found defective to repair shops so 
that quick and complete repairs may be made. This 
contemplates a minimum of shopping of equipment and 
a reduction in the failures of cars while enroute; and, 

3. Increased cooperation between the mechanical and 
transportation departments to bring about a smoother 
and more effective operating arrangement, particularly 
in train yards as it affects inspection, air brake tests, 
switching and the make-up of trains. 

Proper commodity classification of equipment is of 
extreme importance in the proper distribution of equip- 
ment for the correct furnishing of cars on specific orders 
for loading. This makes it possible to meet competition 
satisfactorily to the shipper and above all to reduce the 
hauling of empty cars resulting from the mis-application 
of cars on orders where information regarding commod- 
ity classification of equipment is not utilized by the trans- 
portation department. 

Inter-departmental cooperation, so highly essential to 
the attainment of the goal in view, requires for its achieve- 
ment the removal of any invisible barriers which may 
manifest themselves. Productive cooperation must be 
grounded in a spirit of harmony, understanding and 
tolerance. In such an atmosphere the car department 
can do its job fully and efficiently for then there would 
he made available by the transportation department sat- 
ifactory information regarding train yard operation as 
it relates to the arrival of trains, the number of cars in 
à train, the manner in which it is intended to handle 
trains upon arrival, together with the preference of the 
operating department in work to be done. Frequently 
conferences at the scene of activity between local super- 
visors of both the mechanical and transportation depart- 
ments and proper information in all phases will do much 
to further the effectiveness of the work to be accom- 
plished. i 

Full recognition must be given to the ever-growing 
necessity for the quick movement of equipment between 
railroads. This is particularly true of those railroads 
whose interests are closely allied by virtue of operating, 
traffic and inspection arrangements. This movement of 
equipment is even now being obtained in some degree 
by the initiation of certain practices relating to the in- 
spection of equipment, advance submission of consists 
hy the delivering railroads and increased efficiency in 
switching at certain locations. But much yet remains to 
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be done and quick movement of equipment between rail- 
roads can be further advanced by understanding, co- 
operation and study on the part of the railroads. This 
suggestion is offered in the expectation that it will 
receive thoughtful consideration which will prove to 
be fruitful. 

Today we are loading our cars more fully and oper- 
ating our trains faster, thus causing more work and more 
extensive repairs to be needed than was formerly neces- 
sary. Car parts are failing and causing trouble which 
under ordinary conditions gave satisfactory service. In 
addition to this there is a wide variety of special loads 
to be transported. As a whole, the car departments of 
the railroads have operated satisfactorily and maintained 
a constant high standard of maintenance notwithstanding 
the critical shortage of man power. 


Looking at the Future 


It is felt, however, that we should at this time survey 
the present and anticipate the future outlook and require- 
ments. There are many problems which will have to be 
answered as far as our rolling stock equipment is con- 
cerned if we expect to compete with other various forms 
of transportation, such as the private automobile, high- 
way truck, bus and airplane. In my estimation the major 
items which will have to be contemplated are the in- 
creased speeding up of freight movements and improve- 
ments in passenger service. There are many locations 
which require better and quicker service and it will be 
necessary to run freight trains in the future at a speed 
which only a short time ago was considered a fast pas- 
senger train schedule. 

Serious and intensive study should be devoted to im- 
provement in the design of those parts of rolling stock 
equipment which must be charged with the major portion 
of the responsibility for delays, accidents, derailments, 
and personal injuries. I refer to such parts as, air brake 
piping and its method of anchorage, brake beam and truck 
brake rigging, couplers, draft gears and coupler stops, 
wheels, and cast-steel truck side frames. 

I am not now recommending that still serviceable parts 
of rolling stock equipment be removed from service 
merely because they have been in use for 20 years and 
improved parts are available. However, we must realize 
that such antiquated parts cannot withstand the present 
severe service requirements, especially when loads in 
freight car equipment. have increased 40 per cent since 
1920. Unless something is done, continued failures of 
such parts must be expected. But regardless of the type 
of equipment it has been found that the largest percentage 
of delays, accidents, derailments, and personal injuries 
are attributable to these parts. The crying need for 
improvement in them is clear. 

Attention must also be focused upon the administra- 
tion of the Loading Rules. This is a matter of deep con- 
cern and its importance cannot be too greatly emphasized. 
Inadequate enforcement of these rules lies at the root 
of delayed shipments on account of overloading, improper 
blocking and bracing, and, in the case of concentrated 
loads, the restriction of loads compared to the total load 
limit of the car. This latter item is particularly annoy- 
ing to the transportation department and to the traffic 
department as well. This lamentable situation calls for 
correction. More intensive study and training of per- 
sonnel is suggested as an aid to the proper enforcement 
of the Loading Rules. This burden imposed on super- 
visors may be so great that they find it impossible to 
devote the time required to fully administer the Loading 
Rules. Perhaps the most feasible solution lies in the 
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selection of certain employees from within the organiza- 
tion of the various railroads who through necessary 
study would become specialists on the Loading Rules. 
These specialists would then promulgate procedures and 
publish records which would assure us that the Loading 
Rules are being properly enforced and enable us to ex- 
plain confidently the need for restricting certain loads 
or insisting upon compliance with the Loading Rules. 


Special Equipment 


The railroads are and will be faced with potential 
competition and to maintain their present position in 
the transportation field must produce not only efficient 
but economical transportation. Doing this involves not 
only savings in time enroute and reduced loss and dam- 
age but the introduction of special equipment for handling 
foods, automobiles, airplane parts, motors, machinery 
parts and other special ladings. Such demands can be 
met by designing equipment having a certain flexibility 
making it possible to utilize the equipment to the fullest 
extent possible, The railroads should consider such equip- 
ment in the light of the volume of the business which 
can be obtained. They should keep alive and active 
a competent engineering staff for the development of 
such equipment in connection with ordinary regular day 
to day staff problems. Cooperation between the traffic 
departments, specialty manufacturers and car builders 
will be needed to work out special shipping and equip- 
ment difficulties with the end in view of increasing rev- 
enue for the railroads. 


Changes in New Car Designs and Improvements 
in Existing Equipment 


The car department officers through constant associa- 
tion with repairing and maintaining cars are in a better 
position to improve the design of cars than any one on a 
railroad, for the reason that as the cars go through shop 
for repairs they become familiar with the weaknesses 
which may develop fom time to time. Alert supervision 
takes advantage of this experience and knowledge in 
seeing to it that these weaknesses and defects are over- 
come in future designs. Not only should this subject 
be studied with a view to improving the designs of cars 
but also to change the design when necessary so as to 
make the design of car easier to maintain. The en- 
gineering department relies to a great extent on the car 
department for information in connection with that which 
would make for a better car from a strength standpoint 
and also an easy car to repair and maintain, and unless 
car department supervision is constantly on the alert it 
will not play the role its duty calls for. 

Our postwar program should include giving considera- 
tion to certain modernizations and a thorough, con- 
tinuous search for improvements in the design of machin- 
ery, motive power, rolling equipment, and in some of 
our actual practices as they exist today which have not 
been found sufficiently adequate and in which there is a 
marked degree of improvement necessary. 

Specific suggestions for improvements are: 

1. Develop designs for easy riding, shock-absorbing, 
high-speed trucks for freight car equipment 

2. Establish competent research facilities and under- 
take specific measures to improve the hot box situation, 
even to the extent of improving the character of the oil, 
the type of packing, the method of lubrication and the 
design of the trucks, together with such other improve- 
ments, either in the car or truck itself which might be- 
come necessary 

3. Continue our study in the development of certain car 
parts to meet present day operating conditions to avoid 
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failures of equipment enroute and in switching yards; 
such as, couplers, wheels, journals, train lines, brake rig- 
ging, and all items of this nature which if improved 
will go a long way toward increasing the efficiency of 
the railroads, to avoid bad order cars and delays to ship- 
ments enroute. 

The car departments of the railroads can and should 
operate in harmonious unity with all related departments 
and render the required service and assistance necessary 
to the successful operation of our railroads. In accept- 
ing these duties and responsibilities they can help to 
produce such results through whole-hearted cooperation 
with the Association of American Railroads. 


Diesels in 
Road Service 
(Continued from page 57) 


handled through by way of the Shore Line to and from 
Providence, R. I., and Boston, Mass., so that Diesel- 
electric locomotive runs from Maybrook to Boston and 
return were a possibility, given a locomotive suitable for 
both the Shore Line and the Maybrook route. 

Previous calculations had shown that the 80 mp.h. 
geared 4,000-hp. locomotives between New Haven and 
Maybrook could handle 2,000 trailing tons westbound and 
3,800 trailing tons eastbound, as compared to rated ton- 
nages of 2,000 and 4,000, respectively, for the steam 
locomotives. 

If these calculations could be confirmed by actual 
service results, the possibilities were extremely attractive 
since Maybrook motive power could be augmented by 
Diesel-electric locomotives identical with those already 
on the Shore Line, thus expanding the scope of Diesel- 
electric operation and bringing to the Maybrook route the 
economies and advantages of such operation. 

On August 31 and September 1, 1943, test runs were 
made between New Haven and Maybrook. On the first 
day, trailing tonnages somewhat under the calculated 
figures were successfully handled, and on the second day 
tonnages were increased to 1,840 in 80 cars westbound 
and 4,006 in 67 cars eastbound. On the basis of these 
runs, the railroad’s and manufacturers’ representatives 
felt that not only had the calculated tonnage ratings been 
confirmed, but that the eastbound figure could be in- 
creased to 4,000 tons, thus making rated trailing tonnages 
both eastbound and westbound the same for the Diesel- 
electric locomotives as for the 2-10-2 type steam locomo- 
tives between New Haven and Maybrook. 

On a heavy grade route, particularly in freight service, 
traction motors are generally the limiting feature. Hence, 
the performance of the 80 m.p.h. geared traction motors 
on the tests described was very carefully observed. But 
let me say at this point that when you are on a test run 
and speéd begins to drop while traction motor current 
increases up to and then beyond the continuous rating, 
with the top of the hill nowhere in sight, calculations and 
curves have a way of fading and you are left just hoping 
for the best. 

Another element of doubt was resolved by the test 
runs to Maybrook. This was pushing a Diesel-electric- 
hauled train up Hopewell Hill with a 2-10-2 steam loco- 
motive, such pusher service being regular procedure with 
steam locomotive operation. This was successfully done, 
however, which means that the load was satisfactorily 
divided between the Diesel-electric locomotive at the head 
end and the steam locomotive at the rear end. 
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It is by means of steps such as these that the use of new 
types of motive power is enlarged and extended. In the 
case of the New Haven, this could be called Chapter II 
of Diesel-electric locomotive operation in road service. 

Predictions for the future are always risky and result 
eventually in the prophet being judged either foolish or 
farsighted, with odds on the former. Certain present 
tendencies, however, point to possible developments which 
must at least be considered at this time. 

The number of higher speed, lighter weight Diesel 
engines will increase. Weight saving will be important 
if it results in lowered first costs and elimination of idler 
wheels; if it results in increased maintenance, a line must 
be drawn at the point where other advantages offset this 
disadvantage. In freight service, the burden of proof 
should be on the builder to justify reduction in engine 
(and power plant) weight if it results in ballasting of 
the locomotive to obtain the desired tractive force. 

It seems desirable in future Diesel-electric road loco- 
motive design to aim for reduction in the number of in- 
dividual units comprising a locomotive, and in the total 
number of separate power plants in that locomotive. 
Probably the idea] solution ultimately would be a single- 
cb locomotive with two power plants. 

The possible future scarcity and probably increased cost 
of Diesel fuel oil may seriously affect the Diesel-electric 
piture as it is today ; it will undoubtedly lead to efforts 
to increase engine efficiency and possibly the efforts to 
burn a cruder grade of oil. 

Technological improvements in engine and locomotive 
parts and materials seem inevitable after the war, with 
consequent advantages to the user of Diesel-electric 
equipment. 

Somewhat along this line is the gas turbine locomotive 
which, though still in the experimental stage, is receiving 
an increasing amount of attention on the part of engineers. 
Its chief advantage at present is its use of crude oil for 
fuel (and possibly powdered coal in the future) and its 
disadvantage, considerably lower thermal efficiency than 
is attained by the Diesel engine. With electric drive it 
became a competitor of the Diesel-electric locomotive. 

But returning to the present, and in conclusion— 
Diesel-electric locomotives in main line freight and pas- 
senger service on the New Haven have demonstrated 
beyond any question their overall utility in exacting 
service under wartime conditions. They have, as a mat- 
ter of fact, had the effect of increasing the capacity of the 
railroad between New Haven and Boston. Having done 
all this economically, reliably and efficiently, they leave no 
doubts as to their continuing value to the New Haven 
in the future. 


Locomotive | 
Inspection Report 
(Continued from page 60) 


ind rules governing the condition of locomotives used 
on the lines of common carriers and inspections are 
currently made by our inspectors. 

The condition of locomotives in use at the beginning 
of the upturn in railroad traffic was as good as ever 
recorded which in turn resulted in the highest degree 
of safety of locomotive operation ever attained. In- 
creasing traffic required the placing in use of a large 
number of old and practically obsolete locomotives which 
had been in dead storage for periods ranging up to 10 
Years or more. "These locomotives were repaired and 
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placed in reasonably serviceable condition for the char- 
acter of service for which they were designed but, lack- 
ing many modern features, they were not capable of rend- 
ering the performance found necessary under present 
circumstances without unusual precautions being ex- 
ercised in inspections and the application of repairs to 
various parts much more frequently than is required for 
more modern locomotives. This condition and the in- 
creasing intensive use of all locomotives, coupled with 
the shortages of manpower and suitable material with 
which to make prompt and substantial repairs, has 
resulted in wear taking place faster than it can be re- 
stored and in turn often results in neglect to repair 
what may appear at the time to be an insignificant defect 
to an unimportant part, the failure of which, however, 
may start a chain of events leading up to delay in traffic 
and loss of life or limb. 

Increase of manpower employed on locomotive main- 
tenance will not within itself be of much assistance in 
solving the maintenance problem unless a reasonable 
proportion of this increase is skilled in the various crafts 
involved and sufficiently experienced to be able to exer- 
cise good judgment; in other words, there is a practical 
limit to which skilled labor can be diluted if benefit from 
the efforts exerted is to be obtained. 

Inability to obtain a sufficient number of new locomo- 
tives and scarcity of suitable material and new parts with 
which to make substantial repairs to existing locomotives 
results in attempts to get the last possible mile out of 
all parts in which wear or deterioration has developed. 
This condition contributes to increase in breakdowns, 
delays, and accidents and has the further effect of di- 
verting skilled labor to reclamation of used parts that 
would otherwise be discarded and replaced with new 
parts which would remain in serviceable condition 
longer, and which in many instances would cost less in 
manhours for preparation and application. 

It is apparent that the supply of new locomotives for 
domestic railroads will not be sufficient to fill the cur- 
rent and prospective needs, and in view of this it is of 
paramount importance in the continued functioning of 
the railroads, in the expeditious production of new lo- 
comotives that can be wholly depended upon to perform 
their intended service, and in the interest of safety, that 
changes in design of the component parts thereof, ma- 
terials, construction methods, processes, and established 
practices of the builders and the railroads be held to a 
minimum until the cessation of the war. 

The exigencies of railroad service are such that all 
employees responsible for train movement are under 
constant pressure, some of which is self-imposed because 
of the nature of their training, to avoid train delays with 
consequent disruption in the orderly flow of traffic. It 
is inherent in the nature of the service that the motive 
is always present to keep trains moving not only to pre- 
vent train delays but also to avoid possible criticism or 
discipline for failure to do so. This condition is ac- 
centuated under present conditions because all involved 
realize that speed is the essence of today's production 
and delivery. As a consequence trains are at times kept 
moving until a major failure occurs instead of stopping 
and investigating any untoward indications which may 
momentarily appear to be of secondary importance. No 
considerable number of accidents of this character occur 
on any one railroad; however, considering the railroads 
as a whole, they are not uncommon. Many of these ac- 
cidents would undoubtedly be avoided if the urge to 
keep trains moving was not temporarily permitted to 
take precedence over the usually recognized fact that un- 
due -haste often makes great waste. 
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EDITORIALS 


Getting More Out of Passenger Cars ` 


For many months now the railroads have been handling a volume of passenger traffic 
far in excess of anything they have been called upon to deal with in years and they 
have had to do this job in the face of a complete stoppage of passenger car construc- 
tion. This has meant that every car the railroads own must be kept rolling every 
possible hour of the day. To accomplish this the passenger train terminal and car 
repair yards have borne the brunt of speeded-up inspection and servicing. How 
has this been done? What are the new tricks in management, facilities or methods 


that have been developed in your terminal or car yard? 


We're looking for 


the answer for our Roundtable discussion in the March issue and we'd like to have 
your comments as soon as possible, in any event, not later than February 15. 


The Strain Is Telling 


Conversations during recent weeks with a number of 
men of supervisory rank in the mechanical department 
lead us to believe that the burden which so far they 
have carried so well may be having an effect of which 
even they are not yet aware. To say that they are 
now beginning to accept failures in motive power and 
rolling equipment would be putting the matter too 
strongly. But there is in our mind a growing feeling 
that they are beginning to expect failures. This, we 
believe, is the cumulative result of several years of ma- 
terial shortages, manpower difficulties and a never- 
ceasing demand for production in the íace of these 
problems. 

Before the pressure of wartime traffic became so 
great these men would not have thought of saying, 
"You've got to expect a failure now and then." They 
understood that failures might occur but they didn't 
expect them because they had full confidence that the 
materials and workmanship going into their work were 
of such a character that they need feel no great con- 
cem. Today, with many skilled men gone to the armed 
services or to other industries; with material shortages 
only beginning to ease up and with shop equipment 
and machine tools being worn out as never before, it is 
true that many of them are saying, "We're doing the 
best we can." 

Lately there have been signs that even in Washing- 
ton there are those who are becoming aware of the fact 
. that the railroad situation is critical and that our 
efforts to prosecute the war to an early end depend 
to a large extent upon the maintenance of railroad 
transportation at the highest possible level. This ob- 
jective can be attained.if action is taken to enable the 
roads to retain trained mechanical workers and fur- 
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nish them with the materials and facilities with which 
to work. 

The railroads need more locomotives, more cars, morc 
men and more materials, and they need them now 
We're convinced of that when railroad men begin to 
expect failures. 


Excellent 
Safety Record, But— 


The annual report of the Bureau of Safety of the 
Interstate Commerce Commission, insofar as it applies 
to mechanical department responsibilities, indicates that 
conditions found during this last peak year of traffic 
were not greatly different than those in more norma! 
years. There was a slight increase over 1942 in the 
percentage of cars and locomotives inspected which hac 
safety appliance defects requiring correction; however. 
the percentage was 0.03 less than in 1941. There wa: 
a marked decrease in the percentage of defective safety 
appliances on passenger cars and locomotives; the in- 
crease was entirely in the freight car field. The report 
indicates a highly creditable performance on the part 
of the mechanical departments. With 1943's official 
figures comparing favorably with those for 1941 we have 
good evidence that, despite manpower and material 
difficulties, the determination exists to maintain the 
usual high standards of safety in the inspection and 
repair of motive power and rolling equipment. 
Percentages make a useful basis for comparison but 
they fail sometimes to give a completely true picture 
of existing conditions. As an example, consider the 
train-brake test figures given by the Bureau. For the 
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last four years 99 per cent of the cars in departing 
trains and 98 per cent in arriving trains have been 
reported as controlled by air. This, too, represents 
an excellent performance, one which has been bettered 
in earlier years but a very good one nevertheless on 
a percentage basis. It must be pointed out, however, 
that in 3,559 trains inspected when ready for departure 
it was necessary to set out 1,574 cars and to repair 
2053 others. This was done after the railroad in- 
spectors had pronounced the trains ready to move. 
Thus, although the Bureau's report lists only 6 cars 
-without air, 23 with brakes cut out and 144 on which 
brakes would not apply, actually in the 3,559 trains 
inspected there would have been, lacking the I. C. C. 
inspection, 3,800 cars without proper brakes. If this 
ratio holds generally true about 1 in every 42 cars 
leaving freight yards today does so without the air 
hrakes in proper condition. 

Interpreted in this way the percentage total—99.58 
per cent reported as operative in 1943— seems less im- 
portant. It should not be too hard to find one bad 
car in every 42 if inspectors are properly trained and 
the transportation department can be prevailed upon 
to allow adequate inspection time. Figures don't lie, 
but they can give a false feeling of security or cause 
a glow of self-satisfaction when so expressed that 
they indicate that a near-perfect job is being done: 
properly analyzed, however, they frequently point the 
way to still greater improvements in performance. 


Cireular 
Fluorescent Lamps 


Ever since the development of fluorescent lamps for 
general lighting, users have expressed a desire for a 
fluorescent source which was not a straight tube; 
something that could be used by itself to light a rec- 
tangular area and be placed in some kind of an orna- 
mental fixture of relatively small dimensions. To a 
very limited extent this requirement has been met 
by the use of cold-cathode tubes, but each installation 
has had to be tailor-made. 

Now the manufacturers of Mazda lamps have an- 
nounced that circular type, hot-cathode, fluorescent 
lamps will be made, “as soon as conditions permit.” 
They will be made in three sizes, having outside circle 
dimensions of 814 in., 12% in. and 16 in., and will be 
rated respectively 20, 30, and 40-watts. 

The announcement is apparently made for the guid- 
ance of designers who may wish to include the lamps 
in their postwar plans. Their extended use in the 
railroad field seems improbable. In car lighting, the 
long, straight light source is inherently well suited to 
the long, low-ceilinged interior of a passenger car. 
The circular lamps might be used to advantage in com- 
partments, bedrooms, roomettes, etc., but the special 
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needs of such facilities have been met by a number of 
small incandescent sources. The circular lamp would 
seem to be well adapted to vestibule lighting, but be- 
cause of possible hazard introduced by stroboscopic 
effect, fluorescent lamps have not found favor in this 
application. 

In shop and office lighting it is usually necessary 
to use fluorescent lamps in multiples since the largest 
size is only 100 watts and in most applications of this 
kind it will probably prove easier to use the straight 
tubes in groups. The manufacturers have, however, 
taken steps to meet a demand. In many instances the 
circular lamps will permit an installation to be all- 
fluorescent where otherwise some incandescent would 
be used, and they will assist in rounding out a line of 
lamps which has revolutionized the lighting industry. 


A Few Points 
On Painting 


Among other spectacular features of one of the 
world’s most formidable new 45,000-ton battleships, 
the U. S. S. Missouri, recently built at a cost of about 
100 million dollars, is the fact that 312,000 Ib. of paint 
were required to cover this imposing mass of steel. 
Certainly railroads use nothing like such an amount of 
paint on any one piece of equipment, or even building, 
yet, in the aggregate, they apply many times that 
amount annually on locomotive and car equipment to 
protect it from the elements and maintain appearance 
standards. 

Some unusually interesting and pertinent facts about 
paint were emphasized in a paper before the De 
cember 6, 1943, meeting of the Northwest Carmen’s 
Association at St. Paul, Minn., by D. R. Manuel, vice- 
president of the Frost Paint & Oil Company. In pre- 
senting the subject, “Paint and Its Uses,” Mr. Manuel 
described the principal ingredients and methods of 
making paints and showed how quick-drying paints 
which permit applying two coats in one day fit into the 
demand for shorter equipment painting schedules. In 
fact, synthetic or alky-d types of mineral red finishes 
are available which dry even faster and are said to 
stand up even longer in service, particularly on steel 
sheathing. While these synthetic types of paint are 
largely unobtainable at present, they will be back after 
the war, probably in better quality and at attractively 
lower prices to meet railroad requirements. 

Considerable hope is held out for a new processed 
linseed oil which has been treated so that a large pro- 
portion of the oxidation, or drying, has already taken 
place before application of the paint. Car paint utilizing 
this vehicle is said to dry quickly with controlled. pene- 


tration and durability as good, or better than, synthetic 


paints. One advantage of this specially treated linseed 
oil is that it involves no use of critical materials. 
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Mr. Manuel is authority for the statement that the 
postwar era will bring revolutionary changes in rail- 
way equipment painting which will permit painting and 
stenciling cars, for example, in a fraction of the time 
required at present. He says it is not fantastic to 
visualize a straight-line system whereby cars are auto- 
matically sprayed with a baking type of synthetic 
enamel, followed by an 18-min. bake under infra-red 
lamps, then passing to a second automatic spray, a 
second bake, a stencil, a third bake, and then out 
of the shop. ; 

There are some possibilities of a plastic material 
which, when baked on steel, will outlast the metal itself. 
With new and more versatile types of resins and 
synthetic finishes available at moderate cost, improved 
protection and appearance of car interiors also are 
promised. Especially treated plywood which will be 
practically moisture-, stain- and vermin-proof, is rather 
definitely in the picture of the not-too-distant future 
for inside lining. A large proportion of box-car floors 
fail owing to mechanical abuse, but as many, if not 
more, have to be renewed on account of oil and vari- 
ous commodity stains which, in many instances, can- 
not be removed and which render the car unfit for 
first-class loading. This condition may be largely 
prevented, or sometimes corrected, by the use of special 
finishes or cover coatings now showing more or less 
successful results under severe service conditions. 

Three points, especially stressed by Mr. Manuel are 
well known, but certainly deserve the emphasis of repe- 
tition: (1) paint should be purchased up to a standard 
and not down to a price, as in paint, like everything 
else, we generally get about what we pay for; (2) do 
not skimp on the use of paint as an extra coat can be 
applied at nominal cost and a thin film of paint is 
hardly better than no paint at all; (3) prepare the sur- 
face carefully before painting in order to conserve 
valuable materials and man-hours as well as the equip- 
ment which needs protection. 

In urgent times like the present when maximum 
locomotive- and car-miles a day are a fundamental 
consideration, it is difficult to hold equipment out of 
service long enough to make essential repairs let alone 
maintain paint standards. Nevertheless, as much of 
this work as possible should be done currently and 
plans deevloped to make up the deficiency just as soon 
as opportunity offers. 


NEW BOOKS 


Prasrics CATALOG—1944. Published by Plastics Cata- 
log Corporation, 122 East 42nd St., New York. 
989 pages, 8 in. by 11-%4 in., 8 charts, illustrated. 
Price $6.00. 


This is the catalogue of an industry which has seen. 


remarkable growth during the war years and which 
will have an important place in post-war industrial 
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economy. It contains basic information concerning plas- 
tic materials and the methods of their manufacture and 
fabrication. Many potential peacetime uses are in- 
dicated in the war applications described. The charts 
are especially valuable in providing details in a con- 
venient form for study or comparison. A section is 
devoted to specifications of and tests for the variou: 
materials. Most of the standards set by the American 
Society for Testing Materials are given in either 
complete or abstracted form. 

While much of the text material is of interest only 
to members of the industry, the catalog will serve. 
all users or potential users of plastics as a valuable 
reference work and a guide to sources of any further 
information which they may desire. It includes a 
complete directory of the industry with an alphabetical 
list of every known factor and supplier of plastic 
products. The glossary of terminology published as a 
part of the Catalog serves admirably to acquaint the 
reader with terms and definitions peculiar to the indus- 
try. Excellently indexed, the volume probably con- 
tains all information which any but the most technically- 
minded reader needs to know concerning plastics. 


MacHINERY's HANDBOOK. 12th edition. Published by 
the Industrial Press, 140-148 Lafayette Street, N. Y. 
1,815 pages, 5 in. by 7 in., 1,310 illustrations. Price 
$6.00. 

Most readers have become acquainted with Machin- 

ery’s Handbook through actual usage, therefore, this 

review deals primarily with the outline of some of the 
important revisions or additions to be found in the 
12th edition. The following summary includes addi- 
tions of interest primarily to those in railroad mechan- 
ical work ; many other additions and revisions of greater 
interest to those in other industries are also included; 
miscellaneous additional formulas relating to strength 

of materials and other designing problems; Class 5 

screw thread fits for threaded steel studs as approved 

for federal services; standard grinding-wheel mark 
ings adopted by the Grinding Wheel Manufacturers 

Association to indicate abrasive grain size, hardness or 

grade, structure or density and bonding process: 

American standard thread gage and plain gage toler- 

ances; manufacturers’ standard gage for sheet stee: 

(now used in place of the original U. S. standard 

gage); American standard pipe threads (1942 revi- 

sion); American standard hose connections for weld- 
ing and cutting torches; tipping tools with high-speed 
steel and carbide tips; revisions in SAE steel; general 
applications of SAE steels with 270 typical uses: 
standard speeds for motor reducers as adopted by the 

National Electrical Manufacturers Association. It is 

worth while to mention that the companion book "Uses 

of Handbook Tables and Formulas" which is applic- 
able to the 10th, 11th and 12th editions of Machinery 

Handbook is available at the price of $1.00. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Practical Aspects of 
Railroad Welding’ 
Costs and figures on the various welding operations By Robert Morant | 


being done by the railroads are not generally kept, but 
a fairly accurate check on cost is made at the introduction 
of practically all the major applications when adopted 


as a standard welding practice. On December 7, 1941, Personnel and function of a 
and up to the present minute the users of metal parts, 4 i à 
whether it be castings, forgings, billets, round or square railroad welding committee 


to meet requirements of all 
departments are suggested 


consideration was given to hard-surfacing and the more 
modern method of flame hardening, with the thought of 
better performance and cheaper maintenance. To main- 
tain locomotives, tenders, passenger- and baggage-cars, 
freight cars and gondolas properly and meet the specifi- 
cations of classified repairs both the oxyacetylene and 
the electric arc methods of welding are being resorted to 
in a larger degree than ever before. Procedure control 


Steps in repair of a worn ball joint—Right to left: (a) Worn ball joint 

turned down in preparation for welding—(b) After application of 

bronze by oxyacetylene welding—(c) The weld metal is then turned 
down to correct fit 


iron, tank steel or firebox steel were asking the question, 
"What are we to do if we cannot get this material?" As 
we all know, the situation is not so bad that we are denied 
the material, but the uncertainty of when the delivery 
could be made was the chief concern. This resulted in 
countless meetings between manufacturers, purchasers 
and the user; calendars hanging on the office walls then 
came into practical use—time was the factor. 

Because certain items for the repairs and maintenance 
of rolling stock could not be secured, standards were 
revised to meet the situation, with very careful considera- 
tion being given to the safety of operators and passengers 
in the change. 

In the case of castings, fabricating was resorted to. 
Some of the outstanding or major items manufactured 
are locomotive cylinders, locomotive frame crossties, pas- 
senger- and baggage-car pedestals. Other items manu- 
factured by the flame-cutting process are locomotive 
crossheads, valve crossheads, driving boxes, locomotive 
and passenger equalizers, etc. To increase further the 
service life of locomotive parts subjected to friction wear, 


* Abstract of a paper presented before the annual meeting of the Amer- 
ican Welding Society held in Chicago, October 18-21, 1943. Parts of the 


piper not inchded in this abstract have to. de with welding in te Mai Another wartime material economy—Shape cutting makes available parts 


tenance of Way and Signal Departments. which cannot be purchased these days—Nearing the end of the cut 
+ System welding supervisor, Missouri Pacific. on a coach equalizer 
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Welded piping provides trouble-free service on locomotives 


and specifications have been strongly emphasized because 
materials commonly used have been diverted to other 
applications of greater strategic importance. Cost of 
reclamation or repairs is secondary. 

When we speak of reclamation on railroads, our 
thoughts naturally turn to welding to fix or repair the 
worn or broken article. Reclamation and welding are 
closely allied. Not so long ago the first consideration 
we would give in determining the value of reclamation 
was the cost and the service life of the article to be re- 
claimed or reconditioned. The cost was determined 
by adding the scrap value of the article to the cost of 
the material, labor and shop overhead involved in repairs. 
If the margin of saving was small, or the cost approached 
the new price of a similar article, then the service life 
would have to compare favorably with a new article before 
it was entertained as a likely article for reclamation. 
Times have changed and we are forced to reclaim in 
some cases at a loss, first, as a necessity for maintaining 
our equipment due to the scarcity of steel and, second, 
as a patriotic effort. 

This condition is going to involve deeper thinking on 
the part of those who are charged with the responsibility 
of getting the “go ahead” signal on items to be reclaimed. 
We have two regulatory bodies who define just how far 
we may go in the welding of parts on locomotives and 
cars; but in our enthusiasm to get things done, we are 
apt to neglect taking into consideration the safety angle, 
which is paramount in the operation of our railroads. 
Human nature is the same now as it was 2,000 years ago 
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and let us not forget that we are constantly confronted 
with the human element, which is more or less the un- 
known factor in manual arc or oxyacetylene welding. 
Even though in some cases we are forced to use qualified 
operators on certain classes of work, a definite procedure 
of control should be employed to suit the particular job. 

-During the month of August, 1942, the rules pertain- 
ing to the welding of car parts were modified to permit a 
greater latitude of welding on such parts as cast-steel 
bolsters, yokes, couplers, etc. This was made po 
after repeated tests had been conducted to determin 
physical properties of welds under service conditie 
and was a token of the farsightedness of this commit 
in foreseeing a possible shortage of these items, a 
possibility that the metal necessary in the manufa 
these items would be diverted into articles necessa 
the conduct of the war. There may be more modificati 
to permit still greater amounts of welding before victa 
has been achieved, so it behooves us all, especially the 
of us who have supervision and have welding under. 
jurisdiction, to live up to the rules, especially so in s 
ing qualified welding operators to weld on such parts 
were designated by the committee. This is truly a s 
in the right direction and will not only pay dividends 
the railroads from a monetary standpoint but also fr 
peace of mind. 

Maintenance of equipment falls into the category 
the mechanical department and has to do with the upke 
of locomotives, tenders, passenger equipment, freigl 
equipment, Diesel equipment and work equipment w 
includes wreckers, clam shells, ditchers, spreaders 
drivers, drag lines and tractor equipment of various k 
and the maintenance of power plants at various poi 
the railroad generally is maintained or comes under 
jurisdiction of the mechanical department. 

How should welding be controlled on these 
items so as not to conflict with the various rules 
regulations as designated by the Bureau of Locomotives 
Inspection and the A. A. R.? Every railroad should have 


Building up of a worn coach journal box with bronze welding rod 
restores another piece of equipment to help war transportation 
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in organization or a committee who could meet period- 
cally to discuss welding practices and problems. They 
hould be charged with the responsibility of not only 
uggesting and approving of welding practices but also 
æ the medium through which the committee rules and 


tandard practices be enforced. The welding committee 


hould consist of one or two mechanical superintendents, 
nechanical engineer, engineer of tests, superintendent of 
ar department or the master car builder, chief mechan- 


A little goes a long way—Welding operator applying bronze to wearing 
surface of a flexible ball joint 


ical inspector, chief boiler inspector, the forging super- 
visor or general blacksmith foreman, and the chief weld- 
ing supervisor. 

Each is placed on the committee due to his particular 
knowledge as head of his department; for instance, if a 
suggestion were made at a committee meeting relative 
to welding some part of motion work, the chief mechan- 
ical inspector would approve or disapprove according to 
his interpretation and knowledge of the rules pertaining 
to welding on parts as defined by the Bureau of Loco- 
motive Inspection. The same thing applies to boilers. 


The chief boiler insector is there to protect his class of. 


work and will not approve of suggestions that conflict 
with rules and practices that are considered necessary 
‘or a safe and suitable method of repair. The engineer 
ot tests has knowledge of metals and is invaluable in this 
respect; likewise the chief mechanical engineer will ad- 
vise on design from the engineer’s standpoint. The 
forging supervisor with his knowledge of the working 
qualities of the various steels used and their heat treat- 
ment is a great assets to a committee of this kind. He 
can advise on preheat and stress-relieving temperatures 
and can assist in formulating a procedure of welding. 

With a committee of this kind you have a rich and 
abundant source of information and experience from 
which to draw at a committee meeting. 
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Welding practices on all railroads are pretty much 
the same in that similar items are welded or reclaimed 
by a method of procedure to suit conditions at the point 
at which work is being done. A welding practice should 
not be permitted until it has been handled by the welding 
committee and approved by the chief mechanical officer. 
The welding personnel in the shops should be encouraged 
to make suggestions to the end that welding will be done 
more safely, economically and practically. 

The welding operator should undergo some type of 
welding test which would qualify him for the work in his 
particular department. The railroads of the middle west, 
to my knowledge, have a qualifications test similar to 
the approved A. W. S. test. These tests are not given 
with the thought of running men off the job but to make 
better welding operators. At the introduction of the 
qualifying of welders on the Missouri Pacific it was 
astounding to find that men we considered good old-time 
operators made the poorest grades and when the news 
got around the psychological effect it had was more 
astounding than ever. The older operators wanted,to be 
looked upon as qualified welders and later on proved 
that they could quality. 

Tests were conducted semi-annually. This has been 
changed and eliminates a qualified welder from making 
further test coupons. He will make them only at the 
discretion of the shop superintendent, master mechanic 
or welding supervisor. This measure was put into effect 
to save precious materials and man-hours, not only on 
the part of the welding operator, but also of the men who 
prepare and finish the test coupons. It is expected that 
this practice will be canceled at the end of the war and 
revert back again to the semi-annual test. 

The subject of how welding practices are originated 
and put into effect, together with the qualifying of the 
welders, has been touched upon. Materials, such as 
welding rods and electrodes, their size and grades and 
amounts, should have the approval of the party respon- 
sible for welding before the purchase order is made and 
approved, for the reason that he has a general knowledge 
of the welding programs in effect and programs planned 
months ahead. If this course is not taken, sizes and 


A few ounces of welding rod save a costly equipment replacement— 
Building up worn seats in an injector body 
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grades are generally ordered that do not move fast. 
When this commodity is purchased in carload lots, the 
fast-moving size will be used, leaving the larger sizes 
still in stock, and when you cry to the high heavens for 
more 555 or 346 in., the WPB penalizes you and points 
out that "you have so many tons of welding wire on the 
last invoice date and your consumption is so many tons 
a month; therefore, we cannot approve of another request 
by you to purchase more welding wire." "This is an item 
which should be policed, and if properly handled it will 
eliminate a lot of correspondence and help create a har- 
monious feeling between the users and those who have 
the authority to say whether you can or you cannot 
purchase it. 


Moving Forgings From 
Furnace to Quenching Tank 


By pre-setting the position of specially-designed lifting 
hooks such as those shown in the illustration accompany- 
ing this article and placing the quenching tank so that 
it is reached with but a small amount of straight-line 
travel, steel rings and other forgings are quenched in 25 
sec. after the furnace doors are opened. The new han- 
dling method halves the time formerly required, and 
obtains better results from the heat treating process 
inasmuch as heat loss is negligible. 

Special double hooks suspended from a crane of self- 
equalizing chains are held apart by operators with 
tongs on both sides of the car-type furnace when it is 
ready to be opened. The hooks are suspended at a 


Special lifting hooks, the position of which can be changed, simplifies 
the job of handling forgings 


height which will just allow them to clear the bottom of 
the ring when allowed to move in. With the hooks 
quickly positioned, the craneman lifts the ring just 
enough to clear the supports on which it was set, and 
moves it straight across and into the quenching tank, 
located only about 15 ft. from the side of the furnace. 
The quenching tank is lower than the furnace platform, 
further minimizing crane movement. This device was 
developed at the Schenectady Plant of the General 
Electric Company. 
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U. P. Supervisor 
Wins Safety Ace” Award 


Twice in 1943, a Union Pacific employee was selected as 
winner of the National Safety Council’s “Safety Ace” 
award for outstanding safety achievements. The first was 
J. Glasmann, tank truck foreman at Denver, Col., who 
was honored on the Council’s September 20 program. 
The latest recipient of the award was M. C. Petersen, 
assistant enginehouse foreman at Green River, Wyo., who 
was given national recognition on the National Safety 
Council’s Blue Network radio program “Men, Machines 
and Victory” on Monday, November 22. Mr. Petersen, 


The drawbar pin-lifting device 


in addition, received a $100 war bond from the National? 
Safety Council as a part of its campaign to “Save Man- 
power for Warpower.” 

Mr. Petersen was recognized as an outstanding safety 
enthusiast who has conducted hundreds of safety meet- 
ings in his 22 years of employment with the Union Pacific. ^ 
In addition he has developed and perfected two safety 
devices designed to eliminate hazards and save time and 
manpower. One is a device for grinding in steam-pipe 
joints on locomotives. The other is an air lift for remov- 
ing and applying drawbar pins between locomotives and 
tenders on heavy power. The following description of 
these two tools is in Mr. Petersen’s own words. 


. Drawbar Pin Lift 


The drawbar pins of heavy modern locomotives weigh 
approximately 300 Ib. This, coupled with the limited 
overhead space, make their application a hazardous 
operation. A machinist, W. B. Perkins, under my super- 
vision at the Green River enginehouse, assisted me in 
developing this machine, removing all the hazards sur- 
rounding the job, as well as easing and expediting the 
operation. 

We retrieved a standard 10-in. brake cylinder from 
the car department scrap car, removed the original piston 
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rod and welded a length of steel tubing approximately 31 
in. inside diameter in its place. Inside this we placed 
another piston with leather cup and follower plate and at 
the upper end we made and welded to it a pocket de- 
signed to receive and hold the lower end of the drawbar 
pin. The inner piston and rod are doweled through the 
outer pistom to prevent its moving beyond a predeter- 
mined distance and out of tlie cylinder. The original 
piston is ported through to the inner piston with a Hin. 
hole. The whole assembly, as shown in one of the illus- 
trations, is rnounted on four ordinary hand truck wheels 
af bolted and welded construction, thereby facilitating 
its movement from one locomotive to another and making 
it readily portable in the pits beneath the locomotive. 

In use, the lift is lowered under the locomotive and 
drawn into position. The drawbar pin is placed on the 
side of the pit and two men readily slide it over the ma- 


Device for grinding steam-pipe joints on articulated locomotives 


chine and place the lower end in place on the lift, leaving 
the pin in position as illustrated. A globe valve, placed 
in the air line to provide pressure regulation, is now 
slightly opened and the outer piston being larger in area 
moves up slowly, carrying the inner piston and pin with it, 
moving the pin about half-way into position. When the 
outer piston has reached the end of its stroke, the inner 
piston takes over and continues upward, pushing the 
drawbar pin completely into place. The pin is then held 
with a bar while the pressure in the machine is released 
hy means of a 34-in. cut-out cock and the pistons drop to 
their lower positions. The drawbar keeper plate is moved 
into position under the pin and the operation is complete. 

The possibility of injury either from difficulty in han- 
dling such an unwieldly weight in limited quarters, or of 
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straining oneself due to lifting in cramped quarters, or the 
possibility of the pin slipping or falling during application, 
is completely eliminated. 


Steam-Pipe Joint Grinder 


The steam-pipe joint grinder is really the brain child 
of one of our machinist helpers, Joe Vit, being developed 
with some assistance under my supervision. Some of the 
U. P. articulated locomotives have steam pipes to the No. 
1 engines on which the top end of the back joint ring has 
a flat joint ground to the casting secured on the smoke- 
box. Not having a suitable rig for handling this work we 
were holding these heavy joint rings by hand and grind- 
ing by hand which was somewhat dangerous and difficult 
and was attended by difficulty in securing a suitable joint 
due to the human element in attempting to hold the ring 
square. Using the differential of an old Model A Ford 
car, we remodeled the drive shaft with a splined sleeve 
and attached thereto a crosshead which would hold the 
steam-pipe joint ring in position by means of suitable set 
screws placed at an angle as shown in one of the illustra- 
tions. To the outside of the sleeve we applied a thrust 
ring and a lever toggle similar to the operating level of a 
Simplex injector starting valve. This, with suitable lev- 
erage provided by placing a piece of pipe over the forked 
lever, and the toggle straps having spaced holes, gave us 
a variable lift of from 3 to 9 in. and enabled one man 
easily to hold the joint ring in position. 

We shaped the end of a portion of the original axle to 
receive the hex socket of an Ingersoll-Rand speed 
wrench. The entire assembly is placed on top of the 
main guidebar of the locomotive, slid into place and 
clamped under the joint. An abrasive compound is ap- 
plied between the two surfaces which are being ground 
and, by using a reversible motor and alternately raising 
and lowering the joint by means of the lever, a first-class 
joint is quickly and easily obtained. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Rules Governing 
Welding on Boilers 


Q.—We note on page 601 of the December, 1943, issue of the 
Railway Mechanical Engineer the statement that the Bureau of 
Locomotive Inspection, I. C. C. Rule No. 4 states that welding shall 
not be applied to any part of the barrel, dome, drum, or hip 
sheets of any boiler unless the stresses to which the parts are 
subjected are carried by other construction. Rule No. 4 of 
the laws, rules and instructions for inspection in testing of steam 
locomotives by the Interstate Commerce Commission covers the 
tensile strength of the material entering into the construction 
of locomotive boilers. It would be appreciated if you would 
advise on what page of the laws, rules and instructions for in- 
specting and testing the steam locomotive the rule you refer to 
is given.—A. G. T. 


A.—The rule referred to is Rule 4, of the Proposed 
Rules and Instructions governing the Use of Fusion 
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Welding on Locomotives, Boilers, Tenders and Parts and 
Appurtenances Thereof, issued by the Bureau of Loco- 
motive Inspection in 1937, as stated in the December, 
1943, issue. These proposed rules have not been con- 
sidered or approved by the Interstate Commerce Com- 
mission, and, therefore, they are not binding upon the 
carriers. However, they do serve as a guide when ques- 
tions on welding arise. 


Repairing Syphons 

Q.—On one of our Mikados equipped with a syphon we found 
a bulge or blister on the under side of the syphon neck. What 
repairs, if any, should be made? Is it necessary to apply a patch 
or can the section be burned out and a new piece welded in 
place?—F. E. R. 

A.—If the bulge or blister formed does not exceed l 
in. in depth it may usually be laid up hot with a hammer. 
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A welded patch can be used to repair the neck of a syphon 


Greater damage should be repaired as shown. The patch 
should be rolled to the shape of the neck, the sides of 
the patch should be extended up between the first two 
rows of staybolts and the one side and between the 
second and third rows on the opposite side. The patch 
is then butt-welded in place. 


Determining 
Neutral Axis 


Q.—When bending steel plate of the thicknesses commonly 
used in boiler shells the neutral axis of the plate is generally 
taken as one-half the thickness of the plate under fabrication. 
I find, however, that plates one inch and over in thickness do 
not conform to this rule in actual practice. Is there any practical 
way of checking the actual neutral axis of plates over one 
inch? — M. E. R. 

A. The neutral axis of a plate can be obtained from 
the actual plate by using the following procedure. Take 
a test strip of the plate in question and plane one edge 
as smooth as possible. Without removing the test strip 
from the planer, moisten a piece of blue vitriol (copper 
sulphate) and rub the planed edge of the strip thor- 
oughly from one end to the other keeping the piece 
of copper sulphate well moistened at all times. A thin 
deposit of metallic copper should cover the surface of 
the strip after the copper solution has become dry. Re- 
peat the rubbing and drying operations until a fine 
even coating of copper has been obtained which entirely 
covers the planed edge of the test strip. 

Remove the tool from the edge planer and in its 
place put a well-ground sharp-pointed tool stiff enough 
that it will not spring. With this tool scratch a 
fine line in the copper coating. Practice with the cross- 
feed screw of the planer until you know how far to 
turn the screw to advance the scriber tool Vs in. Scribe 
lines as exactly as possible s in. apart across the 
edge of the test piece. The lines may be 145 in. apart 
but they should not be farther than Ae in. 

Next, bend the test strip giving one end a very long 
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radius. Decrease the radius constantly until the o 
end of the test strip will fit the bending roll. The: 
piece is now ready for use. Cut from tin, or oth 
thin sheet metal, a segment having the radius it is 
sired to work with in testing the neutral axis. Loc 
the desired radius on the test piece with this segm 
and make a chalk mark at that point or mark the : 
piece with steel figures which show the actual radi 
at that point. Next, with a small pair of draftsm 
dividers or with a finely graduated steel scale, meas: 
the distance between the lines in the copper surí 
at the required radius point. The lines may be fou 
closer together on the outside of the bend and fa 
apart on the inside. Work patiently until two or thre 
lines are found, probably near the middle of the st 
width, which are neither wider nor narrower than 
scribed lines before the test strip was bent. The neut 
axis will be found between the mid-lines which ha 
not been distorted. If there are but two lines 
original distance apart the neutral axis will be betw 
these two lines. If there are three undistorted lines 
middle one will be the neutral axis of the test strip i 
the radius. By checking the test lines at other ra 
it may be determined if the radius of gyration, whi 
is the distance from the neutral axis to one side of 
test strip, is the same or different for varying radii. 


Use of Unit Heaters 
In Enginehouse Heating 
. By L. F. Wilson’ 


The article by Ford C. Pethick published in the Cc 
sulting Department, page 554, of the Railway Mechan 
ical Engineer for November, 1943, conveys so maay 
good and important suggestions in the matter of uni 
heater installations as to invite expansion of the subject 
and constructive criticism. 

The advantages of unit heaters for enginehouse and 
shop heating systems are so generally appreciated as to 
make elaborate re-statement unnecessary. However. in 
the opinion of the writer, one marked advantage is de- 
stroyed in Mr. Pethick's recommendation for automatk 
thermostatic zone control. It is the exceptional engine- 
house, the conditions ef which are not best met by im 
dividual manual control, and this is because, even m 
the three unit zones which Mr. Pethick diagrams, there 
may be areas which do not require heat because nc 
work is going on and, even in such zones, different 
classes of work and human beings of different minds 
require different degrees of temperature. 

One of the greatest advantages in enginehouse heating 
by unit heaters lies in steam economy obtained by clox 
limitation to the requirements, with elimination of heal 
in all dead sections, which in some enginehouses amount: 
to fifty per cent of the total floor area. 

The difference in investment and maintenance cos 
between individual manual switches and automatic ther. 
mostatic installations is very considerable. The write: 
has made a comparison of cost of investment betweet 
that of an individual manually controlled complete en 
ginehouse job recently finished involving twenty-tw 
unit heaters, and that of automatic thermostatic con 
trols. Had the automatic thermostatic controls been in 
stalled in this case, the difference in first cost alon 


* President, Wilson Engineering Corp., Chicago. 
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would have been $1,182.00, with expected maintenance 
charges not considered. 

Another point of constructive criticism has to do with 
the horse-power of the unit heater motors and conse- 
quent volume in c. f. m. Enginehouses are notorious 
ior atmospheric temperature stratification and for gase- 
ous and vapor-air contamination. It is not possible to 
combat these conditions satisfactorily in enginehouses, 
with pits 100 ft. or more long, with less than 174 hp. 
motors which in our installations accord an air volume 
per unit heater of better than 7,100 c. f. m. The effect 
isto bring the already heated air of the upper strata 
down to the floor and build up a slight atmospheric 
pressure against the large doors, which must be opened 
for the receipt and delivery of locomotives. Not only 
this, but the clearing of gases from welding operations, 
from firebox appurtenances, and from other sources, is 
necessary for decent working conditions. 

In cold latitudes this high c. f. m. capacity, carrying 
its B. t. u. at a lower final sensible temperature, serves 
to defrost and dry up the vaporous air arising from 
newly arrived locomotives covered with ice and snow. 
To use motors delivering low volumes, the necessary 
B. t. u. is localized so greatly as to cause discomfort, 
while at the same time not effecting the desired avoid- 
ance of stratification, and not clearing the atmosphere of 
gases and vapor. 

This matter of using unit heaters with too small mo- 

tors, even where the required B. t. u. has been caleulated, 
las been a common tendency on the part of railway en- 
gineering and mechanical officers, who are thus invari- 
ably dissatisfied with the results of such installations. 
There is very little difference in the cost of using the %4 
hp. motors recommended by Mr. Pethick, and the 174 hp. 
motors with correspondingly larger fans recommended 
by the writer. The use of the larger motors is amply 
justified by the economies so produced. 
. Much of the above is equally applicable to shop heat- 
mg systems. Unit heaters can be mounted as high as 
35 ft, to clear craneways, to break up stratification, and 
to bring down to working levels the heated air of the 
upper strata, if the motors are of 177 hp. capacity. In 
Such cases, the economy, due to recovery of B. t. u.'s 
otherwise wasted, is very highly consequential, and -the 
additional ameunt of electric current required is by 
tomparison inconsequential. 

Here again, individual manual control for each unit 
heater is highly desirable, although the arrangement in- 
volved in one recent shop heating installation included a 
single heater on automatic thermostatic control. In 
operation, all manually controlled unit heaters are turned 
off at the end of the final working shift, and the auto- 
matically controlled heater then comes on at a lower 
temperature registration still sufficiently high to prevent 
"tezing of piping. This means of safeguarding auto- 
matically takes responsibility from the watchman, who 
might desire unnecessarily higher temperatures, or who 
might possibly overlook the necessary protection against 
teezing, In large shops, of course, more than one unit 
heater under automatic thermostatic control might be 
Justified, but only to meet the conditions described ; and 
in shops operating full 24-hour 7-day weeks, no auto- 
matically controlled unit heaters would be required. 

Perhaps, the installation of a sufficient number of units 
allow for extremely localized heating effect would 
‘otal a greater B. t. u. delivery than would be required 
tall of the floor area were to be heated to the desired 
temperature, but the advantages still predominate. For 
instance, there are practical reasons for placing a power- 
ful unit heater between each two stalls throughout the 


Rallway Mech 
FEBRUARY. anical Engineer 


enginehouse, even though the total capacity of all would 
overheat. However, all calculations must be based on 
lowest outside temperatures to be encountered. There- 
fore, in marginal inter-seasons, the most carefully cal- 
culated total capacity would overheat anyway. By far 
the best and most economical operating plan is to make 
the number of unit heaters sufficient to provide one it 
each location for correct limited zone heating, and to 
avoid use of any of the unit heaters not currently re- 
quired. 


Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
-lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. All communications should bear the name 
and address of the writer, whose identity will not be 
disclosed when request is made to that effect.) 


Spatter on Welded Parts 


Q.—The quality of welds which we are obtaining seems sound 
enough but we are troubled with a spattered surface condition 
which tends to make the welds look poorly made. What are the 
causes of this condition? 

A.—A tendency to spatter is an inherent property of 
some electrodes and the selection of a proper type is 
indicated where spatter is objectionable. The use of 


excessive welding current for the electrode in use can 
cause spatter and is readily overcome by proper ma- 
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Clean, unspattered surfaces as on the left can be obtained if 
care is exercised 


chine adjustments. Holding too long an arc is often 
a cause and is met by training operators to use a 
proper arc length. Arc blow is another cause of spat- 
tering; when it is reduced the condition is eliminated. 
There are a number of commercial coatings on the 
market which can be painted on the metal surfaces ad- 
jacent to the point of welding and which prevent spalls 
from welding to the surfaces of the parts. Painting 
parts with whitewash also serves the same purpose. 
When welding is completed the parts are then easily 
cleaned of what spalls have adhered to the coatings. 
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With the 
Car Foremen and Inspectors 


A Revolving 
Air-Brake Work Beneh* 


In the modernized air-brake room of the Missouri Pacific 
at Kansas City, Mo., the most unusual improvement from 
a mechanical standpoint is the all-metal circular style 
work benches now used. They stand 4 ft. 3 in. high 
and cover an actual floor space of 1 sq. ft. The construc- 
tion is faintly similar to that of a dentist’s swinging-tray 
equipment stand. In other words, four movable tool- 
trays, pivoted on a center staff and adjustable as to height, 
will give the equivalent of 7 sq. ft. of bench space. 

The base of each work bench is essentially a welded 
steel drum, 12 in. in diameter by 26 in. high with an 


8-in. by 8-in. vertical sliding door in the front to permit 
using the inside of the drum as a receptacle for cleaning 
rags, tools, etc. The center staff is a 13$-in. round steel 
bar, 24 in. long, mounted vertically on top of the steel 
drum. The four trays are a close sliding fit on the 
center staff and they are positioned vertically as desired 
by spacing bushings of the required length, made of 134- 
in. O. D. steel tubing. It will be observed that one of 
these tool trays contains a fluid-cleaning pan welded 


* From the October, 1943, Missouri Pacific Lines Magazine 
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in place. The tool trays are made of 34-in. steel, 14 i 
by 16 in. in size. Obviously they can be installed at an 
elevation or swung at any angle desired for most cot 
venient handling of the work. 

The upper end of the center staff carries a vise clam 
block, made of 2-in. square steel, 6 in. long. A 1% i 
hole is drilled near one end and a 14 g-in. slot cut thro 
from the end to the hole, so that a 5$-in. tap bolt can E 
used to draw the two halves of the circular bearing 
gether and clamp the block in any desired position o 
the center staff. The other end of the vise clamp bloc 
is drilled with a 1745-in. hole so that a bolted cor 
nection can be easily made to the triple valve bod) 
Slightly different types of vise clamp blocks are require 


All-metal revolving à 
brake work benches use 
at the Missouri Pacifi 
shops, Kansas City, M 


and can be readily made for handling K-1 and K-2 tripl 
valves, or the service, or emergency portions of Al 
valves. 

One important advantage of the new circular-type air 
brake work bench is the reduction of fatigue strain fron 
working in one position. Since the mechanic can mov 
his work around a complete arc, thus taking advantag 
of the ideal position as regards light and changing hi: 
position as often as required, fatigue is minimized wit! 
favorable effects on the accuracy and volume of wor! 
turned out. 
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Transferring Wheels 
From Track to Track 


Transferring a pair of wheels from one track to another 
ma car repair yard is usually accomplished with great 
physical effort when overhead or tractor cranes are not 
available. Workmen at the St. George, Staten Island, 


Ramps, dollies and a transfer track expedite the removal and placing 
of mounted wheels on car repair tracks 


N. Y., shop of the Baltimore & Ohio have developed a 
transfer device which is quickly assembled and expedites 
the handling of wheels removed from or being placed 
under cars. 

A track, long enough to span two adjacent repair 
tracks, was built of 2-in. outside-diameter pipe jointed 
for easy handling and held together by welded cross- 
pieces. Two small dollies with flanged wheels are used 
lo support the pair of car wheels being transferred. A 
ramp, 36 in. in length, which fits snugly on top of the 
heads of the rails, is used to roll wheels from the track 
up onto the dollies. The ramps are transferred to the 
adjacent track and, after being pushed across the inter- 
vening space, the mounted wheels on the dollies are 
rolled down the ramps to the desired position on the 
working track. The pipe track is dismantled quickly by 
the removal of four holding pins and the ramps removed 
ready for use in another yard location. 

This method of wheel handling is being made a stand- 
ard in repair yards of the Baltimore & Ohio. 


Wheel Committee Report 


A. A. R. Mechanical Division circular No. D. V.-1047 is 
the report of the Committee on Wheels dealing with 
matters covered during 1942-1943. In it the Committee 
indicates its approval of having inspectors witness the 
destruction of rejected cast iron wheels as an alternative 
to observing the chipping off of the letter R from the 
AAR symbol on such wheels. The efforts of the Asso- 
ciation of Manufacturers of Chilled Iron Wheels to de- 
velop an improved design having a 21% in. rim thickness 
28 compared to the present standard 176 in. are men- 
toned. Such wheels are to have the letter H cast on 
them in line with, and two in. beyond, the serial number. 

The Committee supported the use of the present out- 
ot-round gage having the 364 in. projection as being con- 
sistent with the flat spot limit from the standpoint of out- 
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of-roundness. Checks made on a number of roads and 
at one of the western gateways indicated that there has 
been a decrease in the number of wheels removed for 
worn-through-chill and out-of-round conditions since 
the revised gage was put into use. 

Data has been accumulated with respect to wheel de- 
fects causing derailments and wheels removed for major 
defects under both summer and winter conditions. The 
data has been studied and a detailed report submitted to 
the General Committee calling attention to the types of 
wheel defects responsible for derailments. 


Comby Tread Troubles 


Troubles were being reported with cast iron wheels 
having comby treads around the circumference, but not 
condemnable under the rules, which were alleged to be 
causing serious damage and delays to tank cars. A sub- 
committee was appointed to study the problem, it's report 
appears as Appendix A. 


Service Guarantee for Wrought Steel Wheels 


The Committee had referred to it by the Purchases and 
Stores Division a proposed new service guarantee for 
wrought-steel wheels. It did not subscribe to some of the 
conditions upon which the guarantee was based. Taking 


lea 


`~. 
lee — 
— — 


Multiple-wear wheels can be so machined on their last turning that 
service life will be lengthened 


into consideration the varying service conditions involved 
on different railroads it was of the opinion that the mat- 
ter of guarantee for wrought-steel wheel adjustments 
could best be worked out between the manufacturers and 
the individual roads. The proposed guarantee was not 
approved. 

A sub-committee reported on an investigation made of 
the practice on the Atlantic Coast Line in building up 
worn flanges on wrought steel wheels. Authorization to 
carry on a test program on such wheels to determine the 
influence of thermal conditions: developing from brake 
shoe friction was given. The tests being made had not 
reached a point where the ultimate results could be re- 
ported. 


Restoring Contour of One-Wear Wrought 
Steel Wheels 


After an investigation conducted by a sub-committee 
the recommendation was made that the reclamation of 
one-wear wrought steel wheels by turning to multiple- 
wear contour be permitted. A portion of the recom- 
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mendation was, Also, that a note be incorporated fol- 
lowing first paragraph of Rule 82 to read as follows: 

“NOTE: The remount gage must not be used in 
connection with reclaimed one-wear wrought steel wheels 
marked 1-WT.” ` i 

“REASON: When the one-wear wheel is turned to 
multiple wear contour and its value placed on service 
metal basis, it should be classified in the same category 
as a multiple-wear wheel insofar as the remount gage is 
concerned. The present remount gage is the basis for 
second-hand value of the one-wear wheel prior to re- 
clamation.” 

This report appears as Appendix B to the circular. 


Economy in Machining Multiple-Wear Steel 
Wheels for Last Service Period 


The Committee, in stating that valuable savings in 
service metal could be effected at the time of the last 
turning of multiple-wear wheels by giving consideration 
to the relationship between flange and tread wear, said 
* An illustration of what can be accomplished along this 
line is shown in the figure. This figure represents actual 
conditions encountered in the restoration of the contour 
of a passenger service multiple-wear wrought steel wheel 
removed on account of thin flange. 

“This wheel had a rim thickness of approximately 
1946 in. To machine the wheel to standard AAR con- 
tour would reduce the rim thickness to approximately 
1 in. which would condemn it for passenger service. If, 
on the other hand, the flange thickness was sacrificed in 
favor of conserving tread metal, the wheel could be 
finished to the standard tread contour, with 1332 in. 
thickness flange and retain %@ in. tread metal above the 
condemning limit, or if machined to cylindrical tread, 
an additional 364 in. in rim thickness would be retained. 

“The practice of turning wheels to cylindrical tread is 
not recommended for wheels to be applied to foreign cars 
moving in interchange service and, therefore, does not 
require any alteration in existing rules. It is the belief 
of your Committee that applying this practice to wheels 
that can be placed under owned cars will be in the in- 
terest of conserving steel and, consequently, become a 
very economical practice. This recommended practice 
can be applied with good results to both 33 in. wheels 
in locomotive tender service and 36 in. wheels in pas- 
senger equipment service where the wheels have worn 
down to approximately 1 in. condemning limit prior to 
the last turning. It is the recommendation of the Com- 
mittee that this be put in the form of an instructive 
circular and sent out to the Membership." 


Wheel Shop Practices 
In Relation to Hot Boxes 


Good sound wheel-shop methods profoundly affect the 
operation of all cars on all railroads. The path of least 
resistance presents the opportunity to criticize the other 
fellow’s wheel, when it arrives in defective condition at 
your wheel shop. A constructive summary of work done 
at a wheel shop may foster ideas and invite criticism of 
methods, but the sum total will make for better shop prac- 
tices, better finished wheels, and a decided influence for 
the best, in the always present hot box situation. 


* Supplementary report of Special Committee on Lubrication, submitted 
Association. 
tion engineer, N. Y. N. H. 
Sheehan, superintendent of motive power, C. & E. I. an 

supervisor of car inspection and maintenance, N. Y., N, H. 
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When defective mounted wheels arrive at a wheel shop, 
they should be checked for disposition. Cut journals and 
slid flat wheels should be segregated. Journals should 
be cleaned, inspected, and if possible turned and put back 
in service. Slid flat wheels should be inspected minutely 
for cracks or brake burns. Other defective wheels should 
be scrapped, and the good wheels set aside for remount- 
ing. Axle centers, wheel seats, lengths and diameters of 
journals, should be immediately determined, and those 
failing to meet A. A. R. specifications be removed from 
service. 

When demounting wheels from axle, it should be 
definitely determined that the axle is square in the ma- 
chine, because many an axle is bent during the operation 
of demounting. Axle should be placed on a ramp where 
all grease and dirt is removed from the wheel seats and 
journals. The wheel seats and journals should then be 
magnafluxed for seams and cracks; ultimately journal: 
found with seams or cracks should be again magnafluxed 
after they have been turned, to be doubly sure all seam: 
or cracks have been removed. The radius of fillets and 
collars should be definitely determined as correct wher 
turned. Wheel seats should be turned, for many are 
rough and have grooves, caused by the wheels wher 
mounted and many wheel seats run out of true. The 
wheel collar should be turned to give clearance for whee 
when mounted, and the front part of the wheel seat shoul 
be tapered about L4 in. to allow the chamfer of wheel 
bore to start correctly. 

Before placing an axle in the journal-rolling machine 
the axle centers must be cleaned thoroughly. It is o 
paramount importance, at this point, to clean all foreig: 
substances off journals and then apply clean oil. If the 
journal is not thoroughly cleaned, particles will becom 
embedded in the journal surface. If the rollers are out o 
alignment the result will bear microscopic resemblanc 
to a ploughed field, with hollows and high spots, an 
potential trouble lurking in the not too distant future fo 
someone far from the wheel lathe. Rollers must be kep 
in perfect condition, and constantly checked. 


Wheels 


All cast and steel wheels are properly paired up, as t 
tape size and should be bored in up-to-date boring mills 
The table and chuck jaws are constantly checked and con 
centric with boring bar. The chuck and jaws should b 
ciled before starting each day's operation. After wheel 
are placed in the chuck and jaws, they are checked o: 
the back face of the flange and the top of the flange t 
determine that both are running true, before boring 
Boring tools must be ground in pairs of equal length; ; 
not of equal length, when the boring bar is withdrawn 
the longer cutter will cut a spiral deep into the finishe 
bore of the wheel, which if mounted will ultimately caus 
oil seepage, although the pressure may be correct. Out 
side micrometers on the axle wheel seats show if the sea 
is taper or oval. 

Wheels are bored, rough at first and then the ligh 
smooth cut for finishing, leaving no ridges, tears, o 
chatter marks in the bore. Use inside micrometers t 
make sure there is no taper to the bore. Always make 
chamfer or radius at the back end of the hub bore so tha 
it will position itself correctly when put on the axle whee 
seat, and will not score the axle seat or bore of the whe« 
when mounting. 


Mounting Wheels 


When mounting wheels, recording and pressure gage 
should be constantly checked. The numbers and sizes o 
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wheels must be entered opposite to recording pressures 
on the chart, and charts filed where they will be available. 

Axles should be brought to the double-head press by a 
special truck and raised up by a hoist. A mixture of 
boiled linseed oil and white lead is applied evenly around 
the axle wheel seat. Wheels are then rolled up to the 
axle, having the bore of the wheel covered with lead mix- 
ture; the wheel is then raised level with the axle and 
carefully placed on the axle wheel seat being held in 
position by the taper on the axle wheel seat and the 
chamfer in the bore of the wheel. The unit is then placed 
in the press and the wheel pressed on to the axle seat, 
during which operation pressure indicators are constantly 
watched for correct pressures; wheels must be mounted 
centrally on the axle to A. A. R. standard gage. 

The wheels must start evenly on the axle seat, other- 
wise the seat and bore will be scored and the pressure 
will rise suddenly. If such a wheel is allowed to go into 
service, oil seepage and a loose wheel may result. 


Second-Hand Wheels 


Good second-hand wheels should be segregated, diam- 
«ters checked, and wheels of the same diameters paired 
up. Later, wheels should be rebored in a boring mill, 
making sure the bore is concentric with the tread; if the 
bore is gouged out or scored and will not bore out, the 
wheels are scrapped. Outside micrometers are used on 
axles and the same routine used as when pressing on new 
cast wheels and axles; both should be stencilled S. H. 

On every wheel car that leaves the wheel shop with 

new wheels, it is advisable to include about two or three 
fair of second-hand wheels to replace wheels taken from 
foreign cars with slid flat or cut journal defects. If good 
second-hand wheels are not always available, and the 
necessity arises to replace with new wheels, a slid flat or 
cut journal, your company stands to lose $13, $14, $15 
and $17 on 8-in., 9-in., 10-in. and 11-in. wheels respec- 
tively. The frequency of such a replacement, multiplied 
by the number of points involved, gives a measure of the 
total loss. 
Wheels and axles, worn close to limit, should be sten- 
tilled and used on company cars only. When wheels are 
received at the wheel shop, journals are washed for in- 
spection and measurements chalked on the axle. Wheels 
ire checked for flange wear and measurements are placed 
on the inside plate of both wheels, giving the tire thick- 
hess, scrap limit, flange wear, and amount of tire to be 
turned off. The clerk and the machinist can by this 
method get all dimensions. The machinist must be im- 
pressed with the necessity of leaving a witness groove in 
the worn flanger, thus saving about %-in. service material 
on each wheel which equals about 40,000 rail miles. 

Passenger wheels when worn low can be turned and 
used as 36/33, so marked on axle and wheels used under 
switchers. Before turning mounted steel wheels, min- 
tely inspect and check the keys put in sleeves for varia- 
"on of thickness before placing sleeves on the journal 
and into the machine. If the keys are not correct, the 
car wheel will be turned out of round. Heavy cuts will 
“use wheels to become loose between centers or sleeves 
ad tightening up the machine before taking a finishing 
cut is good shop practice. 

Vhen turning cut journals or flange-worn wheels it is 
advisable to turn journals first and wheels second; if 
wheels are turned first, they will run out of true. If 
axle journals are turned smooth, considerable time will be 
saved when rolling them. 

ere passenger wheels are removed there should be 
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kept on hand different sizes of journals with pulley seats 
turned. It will save time and expense if pulley seats are 
turned on axles before mounting the wheels. It is good 
practice to have 20 per cent of all axles mounted with 
new wheels, turned for pulleys and sent to points ex- 
changing passenger wheels. Some axle centers run out 
of true 75 in. to 5$ in. and cannot be turned true and 
leave correct dimensions to put pulley on. 

Extreme care should be exercised in handling, blocking 
and shipping the mounted wheels to repair points. Noth- 
ing should touch the journals, and flanges of wheels cut- 
ting into axle centers are the forerunners of possible axle 
failures where deep cuts have been made in axles. 


Some Hot Box Causes 


The subject, “Wheel Shop Practices and Its Relation 
to Hot Boxes," might be closed at this juncture ; however, 
everything will go for naught unless repair points do their 
part. They must check the alignment of trucks and 
check the liners on the pedestals. Perhaps liners are 
alright on one side and worn out or missing on the other. 
The journal bearing lining may need to be broached. 
The wedge should be in good condition. Place journal 
boxes on without damaging the journal, and where boxes 
are a part of a unit, slide on easily without using force. 
The equalizers should be in good condition and fit 
squarely on top of the boxes. 

Uneven wear of flanges indicates some condition which 
must be corrected. Wheels that are not bored true, mis- ' 
mating of wheels, wheel seats out of round, wheels 
pressed up against the collar of the wheel seat when 
pressed on, and wheels that are not turned true causing 
brakes to lock resulting in slid-flat wheels, are some of 
the effects of bad wheel shop practices which result in 
hot boxes. 

This report is designed to emphasize the fact that 
those of us in wheel shops must fully comply with the 
Wheel and Axle Manual in the preparation, mounting 
and handling of wheels and axles. 


Sectional plywood ceiling panels being applied in a box car 
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Erie Air-Brake Shop at 
Meadville, Pa. 


Top: A battery of air-brake test racks— 
Left: Pistons are stored in a rack which 
is slotted to accommodate 74 pistons of 
various sizes—Lower left: Sand-blast 
unit for cleaning the inside of angle-cock 
caps—Lower right: Guillotine used in 
cutting worn air-brake hose—Standard 
splicing lengths of 6 in. and 16 in. are cut 
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Jeneraltors for Diesel Switchers 


[us Diesel-electric locomotive power plant must be re- 
able and easily controlled under variable conditions of 
eather, location, motion, and frequently varying load. 
fechanical and electrical simplicity and durability are 
ery desirable features in order to obtain continued and 
eliable service with operators who are not always thor- 
ughly acquainted with electrical equipment. Simplicity 
X the control scheme is also largely dependent on the 
renerator performance characteristics and windings. This 
aper explains the electrical and mechanical features of 
ome of the recent generators that have been developed 
or industrial switcher locomotives and railway switchers 
ip to approximately 80 tons. 


Mechanical Requirements 


Generators with a single bearing at the commutator 
nd have been adopted as standard for the sake of me- 
chanical design simplicity. The armature is supported 
it the engine end by the engine crankshaft. This arrange- 


Fig. l—Engine-generator unit arranged for three-point support 
(1,800 r. p. m.—140 hp. net input) 


ment uses the smallest number of parts and provides for 
the closest coupling between the generator and engine. 
Steel disk couplings, flexible to angular misalignment, 
te employed on the higher speed engine-generator com- 
tions where the generator stator is bolted solidly to 
ân engine bell housing. The coupling flexibility takes 
Es slight inaccuracies in machining that may prevent 
the engine shaft and the generator shaft from being 
in line. The steel disk coupling does not have 
al flexibility. This is not desirable as the gen- 
ature should act as a flywheel for the engine, 
4 the engine flywheel to be cut down in 
y to what is necessary for coupling pur- 
the generator stator is rigidly connected 
e by being bolted to a bell housing, the whole 
lant is mounted with a three-point support, see 
Two of these support points are at the sides of 
rator frame and the third point at the opposite 
engine. This three-point support makes it 
provide a flexible mounting for the complete power 
aving resilient supports at these three mount- 


common method of combining the engine and 


pacer presented at the annual meeting of the American 
f cal Engineers, New York, January 25, 1944. 
n transportation engineering department, Westinghouse 


turing Company, East Pittsburgh, Pa. 


By C. A. Atwell 


Characteristics required for 
self-excited machines which 
must function both as vari- 
able-voltage traction gener- 
ators and as starting motors 


generator into a unit power plant is that of supporting 
both on a rigid bedplate, see Fig. 2. The generator shaft 
and the engine crankshaft are aligned accurately before 
the generator frame feet are bolted solidly to the bedplate 
and doweled in position. 

How large should a generator be to operate with a 
given engine? One engineer expressed it by saying that 
the generator should be able to do anything that the 
engine will do. This is a rough but simple way of stating 
it and is a very general guide. The Diesel engine and 
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Fig. 2—A locomotive power unit arrangement that affords easy access 
and good ventilation for both generator and engine (1,000 r. p. m.— 
295 hp. net input) 


the d. c. generator are such different types of power 
machines, however, that there is more to it than such a 
simple statement. More specifically, the generator size 
is determined largely by the torque and speed that the 
engine can supply to it continuously and by the maximum 
volts and maximum amperes demanded of the generator 
by the electric driving motors to meet the required loco- 
motive performance. The most economical generator 
size is obtained when both it and the driving motors are 
designed at the same time with proper regard to voltage 
and current values. 

Naturally, generators direct connected to high-speed 
engines are smaller than those for slow-speed engines. 
Usually, engines for locomotive service with operating 
speeds below 1,500 r. p. m. are called slow speed, and 
those above 1,500 high speed. 

Generator design permits a choice of the ratio of 
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1000 1200 


Amperes 
Fig. 3—Typical generator voltage and speed-reguletion curves 


diameter to length. The result is always a compromise 
between the “short and fat” and the “long and skinny” 
types. This compromise is the result of consideration 
of the economical ratio of diameter to length of the arma- 
ture core, the diameter that will best suit mounting with 
the given engine and a minimum overall length of the 
engine-generator set. Another factor affecting this ratio 
is the critical speed of the rotating members of the engine 
and generator taken together. In some cases, the diam- 
eter of the generator armature has been made smaller 
than would otherwise be required to reduce the armature 
WR? and keep away from critical speed vibrations that 
might cause dangerous stresses in the rotating parts. 

This type of generator is well suited to effective self- 
ventilation by a fan on the armature shaft. The gen- 
erator is nearly always mounted in a protected compart- 
ment so it is not necessary to enclose the space around 
the commutator other than to supply a cover over the 
top to protect the commutator and brushholders from 
falling objects. The arrangement shown in Fig. 2 is 
especially effective in assuring clean air for cooling the 
generator and using the air exhausted from it to assist 
in ventilating the engine compartment. A vertical parti- 
tion in the enclosing hood (not shown in the photo- 
graph) is located at the center of the generator body and 
prevents hot air from the engine compartment being used 
to ventilate the generator. In this case, the blower for 
force-ventilating the traction motor and control, the air 
compressor and the auxiliary generator are all con- 
veniently arranged to be driven from a shaft extension 
at the commutator end without in any way preventing 
easy access to the brushholders and commutator. 

Electrically, the generator must act as a generator for 
supplying power to the motors and also as a battery- 
driven motor for cranking the engine. These two types 
of electrical performance will be considered under sep- 
arate headings. 


Performance Characteristics As a Generator 


A Diesel-electric locomotive generator is supplied 
with a rather definitely limited amount of power input. 
Unlike the ordinary power house lighting generator, 
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the voltage cannot be kept constant over a wide rang 


of ampere load. This is because an increase in curre 
without a corresponding decrease in voltage means a 
increase in power beyond the ability of the engine. Tk 
ideal generator regulation characteristic is one thi 
supplies just the right voltage at any ampere load ani 
speed so that its output plus the losses will exactly ta: 
ance the power supplied to the generator. In oth 
words, the problem of the generator regulation is u 
make its power input balance the output of the engin 
at any ampere load demanded by the traction mot; 
and at any speed and throttle opening of the engine. 

Many types of separate exciters and field current reg: 
lators have been considered for properly adjusting tk: 
generator field strength at different ampere loads sı 
that just the right voltage is obtained. Many of thes 
schemes are too complicated or introduce factors ii 
unreliability or additional cost of maintenance to hae 
found favor for use on small and medium size switce 
locomotives. 

The type of generator that gives a close approximatia 
of the ideal regulation and at the same time an ultimat 
in simplicity is a modification of the ordinary self-excited 
d. c. generator. The modifications consist of adding a 
small percentage of separate excitation from the loce 
motive battery and a special unsymmetrical shaping d 
the main pole faces. The unsymmetrical main por 
shaping is allowable because the rotation is always 1. 


To Motors 


Voltage Relay 


Commutating Field 


Fig. 4—Schematic control diagram showing simplicity of circuits 


the same direction. The object of this pole face shaping 
is to change the load saturation curves with respect t 
the no-load saturation curve so that the field excitaiim 
provided by the self-exciter and battery fields will closely 
approach the ideal voltage regulation. This effect results 
from a compounding action that counteracts the effet 
of armature reaction to the desired degree. — 
Fig. 3 shows test voltage and speed regulations 0! à 
generator driven by a Diesel engine delivering 275 net 
hp. to the generator at 1,200 r. p. m. From F to E on 
the speed curve, or C to B on the voltage curve, the gen 
erator is absorbing full throttle power from the enge 
Over this part of the curve, the engine speed is deter- 
mined by the load the generator demands from it. Since 
the speed is approximately constant, the horsepower inp! 
is also approximately constant. 
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At E the engine governor starts to operate and the 
speed from E to D is determined by the governor and 
not the generator load. The part of the voltage curve 
BA is the voltage that the generator will produce at this 
governed speed with the same field setting as for the 
full throttle operation from C to B. Point B is called 
the unloading point. Most of the operation of a switcher 
locomotive will be over the voltage range from C to B; 
and when maximum power and speed are required over 
this range, the operator will use wide-open throttle. 
Actually, in switching service or even in so-called transfer 
service, full throttle is not used for a very long period 
of time. At partial throttle positions, both speed and 
voltage are lower at any given current value. Since 
amperes represent locomotive tractive force, partial throt- 
tle and lower voltage simply mean lower speed at a given 
tractive force. 

In cases where the locomotive is required to do high- 
speed service at light tractive forces, it is desirable to 
provide a second field setting so that a higher voltage un- 
loading point will be obtained, as at J. This is obtained 
by decreasing the amount of resistance in the self-excited 
field circuit when the voltage has increased to G. This 
change is conveniently made with a voltage relay. This 
permits full throttle loading with speed Hi K and volt- 
age G,—J. At K, the engine governor begins to operate 
and at lower ampere loads, the speed is determined by 
the governor and the generator produces voltage J—L. 

It is obvious that if full power were taken from the 
engine at very low current values, the voltage required 
would be very high. The minimum current for which 
the unloading point is set must be chosen with due re- 
spect to the maximum voltage that the generator com- 
mutator is good for and the voltage required by the 
traction motors to produce the specified high-speed per- 
formance of the locomotive. 

It should be kept in mind that the performance shown 
in Fig. 3 is the maximum performance of the power plant 
and that most of the operation will be at less power and 
correspondingly lower speed and volts. This lower 
power performance will be a result of the operator not 
using full throttle. Diesel engines for locomotive service 
are not intended for full throttle operation continuously. 
The generator could operate continuouslv between two 
limits of continuous rating. The upper limit of contin- 
uous ampere rating is determined by the heating of the 
main current carrying parts such as armature windines, 
commutating field windings, and commutator; and the 
minimum limit, by heating of the self-excited field which 
has increased amperes and resulting increased heating 
as voltage rises. 

The hattery field uses only a few amperes from the 
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Fig. 5—Typical oscillogram of test to determine engine starting requirements 


battery and is left on at all loads. The purpose of the 
separately excited battery field is to supply a positive 
flux in the magnetic circuit and definite voltages at the 
lower operating speeds. The special shaping of the main 
pole faces is of assistance to the battery field in this 
respect. 


Performance Characteristics As a Starting Motor 


The most convenient method of engine cranking is to 
use the generator as a starting motor. This eliminates 
the necessity for a separate starting motor with its 
mounting and gearing to the engine flywheel. 

A series motor characteristic is necessary to supply 
both high breakaway torque and the necessary firing speed 
and torque. A separate series main field winding is 
built into the generator especially for this purpose. At 
starting, this field winding is connected in series with 
the armature and commutating field. This starting 
motor circuit is connected directly to the battery 
terminals until the engine fires. 

Engine builders are usually in a position to furnish 
information on the breakaway torque required to start 
the engine from zero speed and the speed and torque 
required at firing. The best method of obtaining this 
information with all mechanically driven auxiliaries con- 
nected as in service is by means of an oscillographic test 
recording volts, amperes and speed of the generator 
acting as a starting motor. The values of speed, torque. 
current and volts during starting are such rapid transients 
that ordinary meter readings are very uncertain. 

Fig. 5 is a tracing of a typical oscillogram of such 
an engine starting test. A 60-cycle timing wave was 
included in addition to the values of volts, speed and 
amperes. In this case, speed was recorded by a disk 
mounted on the engine shaft that made eight contacts 
per revolution. The speed at any point along the 
curve can be obtained by finding the number of cycles 
of the timing wave corresponding to a certain number 
of the speed indicating impulses. For example, at the 
firing point, four speed indications or one-half revolu- 
tion correspond to 8.4 divisions on the 60 cycle timing 
wave, or 214 r. p. m. 

In this oscillogram the current record is used to meas- 
ure instantaneous torque. The actual torque is obtained 
by referring to an ampere-torque curve previously ob- 
tained from a factory test of the generator as a series 
motor. The initial inrush of current is not a measure of 
breakaway torque since this current is limited only by 
the impedance of the circuit and would represent more 
torque than required to start the engine turning. The 
ripples in the current curve indicate variations of toraue 
due to the cylinder compressions. The maximum value 
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Fig. 6—Typical curve of generator operating as a series starting motor 


of the first full compression has been taken as the cur- 
rent corresponding to maximum breakaway torque. This 
value scaled from the oscillograph is 355 amp. From 
the ampere-torque curve for the generator used in this 
test, this current corresponds to a torque of 1,040 Ib.-ft. 

After breakaway, acceleration continued up to a time 
of approximately 2.0 seconds after which the speed was 
nearly constant as indicated by the equal spacing of the 
speed indicator impulses. 

When the engine fired, a sudden decrease in current 
took place. The point is accurately determined by draw- 
ing a tangent to the tops of the ripples of the current 
curve just ahead of this decrease. The engine firing in 
this cage started at 3.18 seconds after 9.15 revolutions, 
at a speed of 214 r. p. m. at 315 lb.-ft. torque. A number 
of such tests should be taken under varied conditions of 
temperature, engine oil viscosity, and length of time the 
engine has been standing. This information is necessary 
to provide data for designing the series field winding of 
a new generator and to determine the characteristics of 
the battery that will be required to insure engine starting 
under these conditions. 

Fig. 6 is a typical curve of a generator operating as a 
series starting motor, obtained from factory test under 
steady-state conditions. The curve is plotted as shown 
so that either breakaway. or firing torque can be read 
from it-and also the voltages required. The torque curve 
was determined by reading pounds at the end of an arm 
clamped to the shaft under locked condition. This was 
checked by calculating torque from inputs, speeds, and 
losses while running at 30 volts. Theoretically, the 
torque when running should be slightly less than the 
locked torque but the speed is low and the field strength 
comparatively low in comparison to the operating condi- 
tions as a generator, so that the rotational losses are 
practically negligible. The running and locked torques 
are therefore plotted as one curve for simplification. 

To illustrate the use of this curve, let us use the values 
of torques and speed obtained from the oscillograph test 
and determine what values of voltage and current this 
generator will require to start the engine. (Incidentally. 
the oscillograph test was taken on a different type of 
generator prior to the development of this one.) The 
breakaway torque of 1,040 will require 640 amp. and 9.2 
terminal volts. The firing torque of 315 at 214 r. p. m. 
will require 335 amp. and a terminal voltage of 35. The 
latter value is obtained by interpolating between the 30- 
and 40-volt speed curves. 
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Fig. 7 shows these volt-ampere points located on tne 
same plot with the voltage of a proposed battery. The 
battery voltage curves were obtained from the battery 
manufacturer's data. Such data is usually given in volts 
per cell and amperes per positive plate. It is plotted here 
as total amperes and terminal volts for the battery con- 
sidered. The volts drop from battery to generator 
terminals must be accounted for. This drop includes 
that of such switches and contactors as are in the starting 
circuit. It is advisable to utilize liberal cable size in this 
circuit and to keep the lengths as short as possible because 
a few volts drop multiplied by the amperes required, 
represents a large percentage of the power being drawn 
from the battery. 

If the volt-ampere points for breakaway and firing lie 
well below the generator terminal voltage curve, then 
the battery proposed can be considered as adequate. 

The question is sometimes asked as to why the com- 
mutating field winding is not omitted when the generator 
is used as a starting motor at the comparatively low 
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Fig. 7—Battery volt-ampere curve with volt-ampere points for a 
given engine's starting requirements 


battery voltage. This would give a lower resistance 
starting motor and at first thought this would require less 
battery volts at a required speed and torque. Actually, 
this is not the case. For example, tests on a generator 
used to start an engine which required a firing torque 
of 200 lb.-ft. at 200 r. p. m., showed the following volt- 
ampere requirements: 


27.5 volts 375amperes 


Commutating field winding, in 
34.5 volts 325 amperes 


Commutating field winding, out 


Although the current required is 13 per cent less, the 
voltage is 25 per cent greater with the commutating 
field winding omitted and would require a higher voltage 
battery. The reason for this is the familiar effect of an 
under-compensated commutating field reducing the speed 
of a motor. In the case of complete omission of the 
commutating field coils with the poles still in place, the 
under-compensating effect is very marked and produces 
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the unfavorable change in required volts and amperes 
shown. 


Conclusion 


Generators having the mechanical features and the elec- 
trical performance described in this article are being 
applied to many sizes of industrial and railway switching 
locomotives at the present time. In addition to use on 
railroads and in industrial plants, many are being used 
by the Army and Navy in this country and overseas. 
Others are being supplied to our Allies. Their simplicity 
und reliability will be important factors in prompt move- 
ment of supplies and men in the many locations where 
they will be used. 
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Ceal-Burning 
Pewer Plant on Wheels 


The war is responsible for the design of a complete 
3.000-kw. central station, completely assembled to make 
a railroad train of eight cars. The power train is suita- 
ble for use in almost any part of the world. It has been 
designed to use coal of unusually low quality. It is 
suitable for arid or devastated regions where water may 
he so scarce it would have to be delivered in tank cars. 
It will work where temperatures range from 110 deg. F. 
above to 40 deg. F. below zero. According to engineers 
of Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., this rolling power plant can be 
hauled by a locomotive to any spot where there are rail- 
ways tracks and in about 48 hours can be made ready 
to deliver power. 

In wartime such power trains can follow victorious 
armies into recaptured areas to rehabilitate local indus- 
try. Conversely, they can be removed from areas about 
to fall into the hands of an advancing enemy. In peace- 
time the trains can furnish power for flooded plants and 
for other similar emergencies. 

The first two cars carry the air-cooled condensers 
while the third car carries the turbine generator with 
switchgear equipment. Number four and five cars take 
cre of auxiliary equipment and water storage. The 
water storage supply will run the train, under most se- 
*ere conditions, for more than a full day without re- 
plenishment. Number six and seven cars are for the 
toilers while car number eight provides space for quar- 
ters for the crew and storage for lubricating oils, spare 
parts, etc. 

The two boilers produce steam at 600 Ib. gauge, 750 
deg. F. from available coals. Even lignite, having a heat 
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content of only 7,000 B. t. u. per Ib. will work satisfac- 
torily. Boilers are of water-tube, double-drum construc- 
tion, have both forced and induced draft fans and nave 
air-operated locomotive-type stokers. The single tur- 
bine-generator unit delivers to the bus 6,250 kva. 2: 80 
per cent power factor, 6,300 volts. Power is delivered 
to a six-cubicle, metal-clad switchgear for distribution. 
Because intake ventilating air may be dusty or dirty, the 
generator is provided with a self-cleaning air filter. A 
Diesel-driven generator supplies 75 kw. capacity for plant 
and auxiliary purposes. 

In many places where such a rolling power unit is 
needed, cooling or boiler water may be virtually non- 
existent or may be of poor quality. To meet this condi- 
tion the condenser is air-cooled and the condensed steam 
is reused. Four motor-driven propeller fans draw air 
over eight coolers in each of the condenser cars. Even 
with cooling air at 95 deg. F., the condensers are able to 
condense the full amount of steam; the condenser water 
is then pumped back to the feed-water tank car. By this 
method it is expected that less than three per cent make- 
up water will be required. All make-up water is filtered, 
softened, and evaporated in the auxiliary car. 

Placing a 5,000-kw. plant into a train of eight cars 
presented scores of engineering problems. The trucks 
were designed specially rigid so that no torsional move- 
ment of the frame in transit can rupture pipe connections. 
All apparatus, meters, shafts, gauges, etc., are braced so 
as not to be injured by a sudden stop of the train. Pipe 
and electrical circuits between cars are disconnected 
while the train is en route. This necessitates having 
some means of aligning the cars preparatory to going 
into service. Because of the tight fit in the turbine- 
generator car, the sides are removable to give access to, 
the generating unit should dismantling be necessary. 
Therefore, supports for a crane, overhead piping and 
conduit are all built up independently from the floor. 
Many problems of unequal expansion had to be solved 
since the train must operate in climates where the tem- 
perature varies over a wide range. 


Inside 
Enginehouse Feeders* 


It was formerly the practice of the Illinois Central to 
install power feeders for enginehouses on the outer circle 
wall, using weatherproof cable on insulators or secondary 
racks attached to the outside of the wall. A tap was 
made for each stall and brought in through the wall, 
using a service head, a fuse cutout and a conduit at 
each stall. ; 

To conserve both labor and material these feeders 
are now run on secondary racks or insulators on the 
inside of the roundhouse, thereby saving considerable 
labor and material, and also eliminating the trouble 
experienced in northern territory with icicles that form 
on the eaves and drip directly on the cables. 

The wiring system now employed for lighting the 
enginehouses makes extensive use of non-metallic 
sheathed cable—often of the rubberless type—saving rub- 
ber, conduit and fittings. 

In the wiring of yard offices, small shops, etc., the 


railroad is now employing type EI wire on insulators 


or knob and tube and also EI non-metallic sheathed 
cable, and making extensive use of all-porcelain outlet 
boxes, switch boxes and covers. 


* Abstract from the December, 1943, Annual R 
Section, Engineering Division, Association of Am 


of the Electrical 
can Railroads, 
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View of the yard from the No. 1 retarder and switch control. tower 


Loud Speakers in a Hump Yard 


Esproven operation and reduction of damage to lading 
have been effected in the northbound Markham, Ill., 
hump classification yard of the Illinois Central by the 
installation of loud speakers mounted on poles near the 
mid-point of the yard. Either the office at the hump or 
the yardmaster's office at the lower end of the classifica- 
tion yard may issue instructions over the speakers to 
the skate men or to the engine crews who move cars 
from the classification to the departure yard. 

Markham Yard, extending between Harvey, Ill., and 
Homewood, a distance of three and one-half miles, is 
the main terminal yard of the Illinois Central System in 
its Chicago territory. It contains about 22 miles of 
track with a capacity of 2,300 cars. It is located 20 
miles south of the railroad's South Water street freight- 
house terminal in Chicago and is the northern terminus 
of road freight trains. The yard consists of two major 
units, one for northbound and the other for southbound 
traffic. Each unit consists of a receiving yard, a hump 
classification yard, and a departure yard. 

The northbound yard in which the speakers are used 
has a receiving yard of 15 tracks from 90 to 110 cars 
capacity each, a supplemental yard adjacent to it called 
a rehump yard with four tracks of 40 cars capacity ; a 
hump classification yard of 62 tracks each with 20 to 60 
cars capacity, and a departure yard of 10 tracks each 
having a capacity of 80 cars. Electro-pneumatic switches 
and car retarders, controlled from five towers, switch 
cars leaving the hump into any one of the 62 tracks and 
control their speed. 

Four skate men are employed who place skates to 
stop the first few cars which enter the tracks, to further 
retard any car which is arriving at too great a speed, and 
to separate entirely any car containing fragile lading, 
the coupling being done later by the engine crew. To 
enable the skate men to perform this work effectively, it 
is frequently necessary to notify them of special condi- 
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Illinois Central uses speakers 
in its Markham classification 
yard for giving instructions 
to skate men and engine crews 


tions at the time the car in question goes over the hump. 
The loud speakers have satisfied this requirement. 

A further improvement in operation is obtained by the 
fact that the yardmaster as well as the hump operator 
may use the speakers. He may advise the engine crews 
when cuts of classified cars are ready for transfer to 
the departure yard and also issue instructions concerning 
special conditions. Messengers or the yardmaster him- 
self are otherwise required to deliver orders to engine 
crews and the speakers allow the classification yard to be 
cleared more quickly than would otherwise be possible. 
The speech reproduced by the speakers is remarkably 
clear and the volume is such that the voice may be 
clearly understood at a distance of 1,500 ft. against a 
20-mile wind. 

Major facilities in the yard include the following: 

Plate fulcrum scales with automatic recording devices 
located at the hump. 

Car retarders and remotely controlled switches. 

Illumination from batteries of floodlights on high 
towers. 

Pneumatic tubes for handling waybills to and from 
the general yard office. 

Teletype machines for writing switch lists in the 
various switch towers and hump and yardmaster's office. 

Microphones and loud speakers for communication 
between the yardmaster's office and towermen in the 
classification yard. 
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Color-light signals for controlling the movement of 

usher engines while humping. 

Terminal for housing, servicing and repairing loco- 

otives. 

Car repair yard. 

Automatic telephones. 

There are telephones in booths at various places in 

ae yards by means of which men in the yard may hold 

wo-way communication with either the hump or the 

ard office, but these do not allow for sufficiently rapid 
act to accomplish the purpose of the loud speakers. 


The Loud Speaker System 


yard and hump offices are each furnished with 
bhone type handset having a built-in, push-to- 
ch. Four conductors (2 pairs) in a telephone 
le connect each handset with control and amplifier 
lipment located near the mid-point of the classification 
d. Parkway cables are used to connect the amplifiers 
four speakers on poles in the yard. The speaker 
lechanisms are 15-watt (nominal) units in 45-deg. 
afles, mounted two on a pole with each pole pair driven 
rom one 50-watt amplifier. The equipment is designed 
o provide immediate availability for use 24 hours a day. 
To make use of the system the handset is placed to 
he head, as in normal telephone practice. If speech is 
weard in the receiver the other handset is in use. Press- 
ng the push-to-talk switch will connect the handset 
ransmitter for use, if the other handset is idle. A tone 
ignal will then be heard in the receiver and will also 
€ broadcast in the yard as an "attention" signal after 
thich the message may be broadcast. The message is 
poken slowly and distinctly and after a brief pause is 
peated. Failure to receive the tone signal indicates 
t the control equipment has not prepared the trans- 
ütter circuit for use. 

Referring to the drawing, assume that the handset 
1 the office at One Hundred Sixty-Fifth street is 
be used. Operation of the push-to-talk switch closes 
circuit from negative battery through interlock con- 
cts on relay RL 2 and the coil of relay RL 1 to positive 
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Interior of the equipment building showing control assembly and 
amplifiers 


through the transmitter and the primary winding of 
transformer T 3 to positive. 

In addition, RL 1 completes a circuit from negative 
through contacts on RL 3, through a 6-ohm resistor, 
through a small high-frequency buzzer and the primary 
of transformer T 2 to positive. RL 4 operates its arma- 
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Schematic circuit plan of speech and control circuits . 


vattery. RL 1 operates, completing a circuit from nega- 
ve through contacts on RL 3 and the coil of RL 4 to 
positive. RL 1 also completes a circuit from negative 
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ture spring which starts vibrations in its weighted spring 
and gives intermittent contact to complete the coil circuit 
of RL 3, a slow operating relay. When the vibrations 
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of RL 4 springs have about stopped, (approximately 
114 seconds) RL 3 operates. Operation of RL 3 locks 
itself in through RL 1 contacts, releases RL 4 and opens 
the buzzer circuit. 

The buzzer tone is carried from T 2 secondary through 
an adjustable resistance, (tone volume control) and a 
condenser to T 3 primary and from T 3 secondary to 
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T. J. Reid, superintendent freight service, Illinois Central, demon- 
strates use of handset in the hump office 


the input of the amplifiers. Transformer T 3 is also 
the coupling (repeating coil) between the handset trans- 
mitter circuit and the amplifiers. 

A monitoring circuit is connected from a low im- 
pedence (low energy) tap of one of the amplifiers to T 1 
primary. T 1 secondary repeats the monitor circuits 


One of the pairs of speakers mounted on a pole top 


to the handset receivers. The circuit arrangement con- 
nécted to T 1 secondary allows the monitored tone signal 
to reach only the handset receiver whose transmitter is 
ready for use. After RL 3 operates (tone signal is cut 
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off) the monitor circuit is connected to both hands 
receivers. 

Two “make” contact combinations are provided os 
RL 1 and on RL 2 for operation of relays built into the 
amplifiers. These relays, when operated, complete th: 
plate supply to the tubes of the amplifiers. Until thes 
relays are operated there is no direct current drain « 
the rectifier tubes. 

The use of loud speakers or public address systems s 
not new to the Illinois Central. The railroad has equipp 
eight of its passenger stations with address systems fo 
announcing the arrival and departure of trains and for 
paging passengers in the station. Loud speakers ar 
also used with intercommunication systems in freight 


The small building which houses auxiliary equipment for speakt! 


operation—lt is insulated and electrically heated—Power is obta 
from a local power circuit mon te transformer at the top ol 
the pol 


houses, freight offices, storekeepers' offices and operatim 
offices. There are from 15 to 20 such installations. 
Two outdoor systems are used in the railroad's No 
connah yard at Memphis, Tenn., to enable the hum 
operator to control the manual operation of switches 
Another installation at Ash street, Chicago, is used !! 
give instructions for manual operations of switches 4 
the crossings and connections of the lllinois Central 
the Baltimore & Ohio Chicago Terminal, the Pittsburg! 
Cincinnati, Chicago & St. Louis, and the Chicago Jun 
tion. There is also a loud speaker system used in th 
produce yard of the Chicago Produce Terminal. 
The newest application of speakers on the railroa 
(now nearly complete) is on the platforms of an out 
bound freight terminal where it will serve to expedi! 
theloading of cars. This installation will.use 32 speaker 
The installation described was engineered and ™ 
stalled under the supervision of W. M. Vanderslu: 
general superintendent, telegraph and signals. 
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— NEW DEVICES ——— 


Boiler Cheek 
And Stop Valve 


The Okadee Company, Chicago, has re- 
cently added a double boiler check and stop 
valve to its line of locomotive specialties, 
incorporating new design and type of con- 
struction. One innovation is the use of a 
horizontal, in-line, plunger-type, spring- 
loaded check valve instead of the conven- 
tional vertical type. This construction gives 
a generally straight flow of feed water 
through the check-valve portion to the stop 
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valve from which it is delivered over a 
water spreader into the boiler below. This 
arrangement of the check valve offers mini- 
mum resistance to water flow and operates 
quietly without excessive valve pound, in- 
creasing the service life. 

The boiler check and stop valve is located 
on top of the boiler, a short distance back of 
the front flue sheet, one side of the dual 
vaive receiving feedwater from the engine- 
man’s injector and the other from the feed- 
water pump. The check-valve units have 
bronze bodies and plungers and stainless- 
steel renewable seats. All connections em- 


e double boiler check and stop valve designed to minimize valve pound and resistance 
to the flow of boiler feedwater 
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ploy ball-seat joints and steel companion 
flanges bolted together. Another new fea- 
ture is that the stop-valve body is made of 
cast steel with renewable monel seats, giv- 
ing a strong and durable type of valve. 
The entire assembly is streamlined to match 
closely the contour of the boiler, reducing 
the over-all height to a minimum. 


Two A. S. F. 
Truck Designs 


As a result of extensive research including 
laboratory and road tests completed just 
prior to Pearl Harbor, the American Steel 
Foundries, Chicago, has developed two 
freight-car trucks which are intended to 
meet the exacting requirements of modern 
freight service. The first truck, which 
embodies a friction device for damping 
bolster oscillation and is known as the 
Ride-Control Type A-3 truck, is recom- 
mended for application to all types of 
freight cars. The second, or Basic truck, 
is essentially the same as the first, but 
without the friction device. The Basic 
truck is available for use on any freight 
cars which individual railroads want 
equipped with all-coil spring groups, or 
combination snubber-coil groups. Both 
trucks have been kept well within the 
weight and price range of conventional 
freight-car trucks. 

The Ride-Control truck is already in 
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Partial cross-section showing construction of Okadee double boiler check and stop valve 
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American Steel Foundries Ride-Control truck A-3 designed for use with all types of freight cars 


Bolster end cut away to show the Ride-Control 
feature in place 
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Details of the Ride-Control feature of the 
A. S. F. A-3 truck 


— — 


— t ——— U—— 


90 


general freight interchange service on rail- 
roads throughout the country and, in addi- 
tion, has been used under box cars espe- 
cially equipped for the transportation of 
airplane wings, making unusually high 
monthly mileages in this service. The 
truck, equipped with long-travel springs, 
was tested in the A. S. F. Service Labora- 
tory at speeds up to 90 miles an hour and 
is also reported to have operated satisfac- 
torily at relatively high speeds when used 
under special express box cars, equipped 
for head-end passenger-train service. 


Construction of the Ride-Control Truck 


The A. S. F. Ride-Control truck derives 
its name from a type of construction in- 
tended to enable coil springs to function 
most effectively in a smooth and easy- 
riding freight-car truck in which all rela- 
tive motions of the truck frames and 
bolster are damped and controlled. The 
side frames and bolster meet all A. A. R. 
strength requirements and are furnished 


in either Grade B or high-tensile steel. As 
shown in the illustrations, the side frames 
are the conventional truss design with a 
depressed flanged spring seat which can 
accommodate either A. A. R. standard 
coil springs, or softer coil springs having 
longer travel. Specific installations have 
been made using coil springs with 2L4-in., 
346-in. and 3!%6-in. total travel. The 
flanged construction. of the spring seat 
eliminates the need of spring plates. Springs 
are properly spaced by means of lugs, in 
the bottom of the spring seat which has 
four large holes for drainage purposes. 
The bolster is the conventional freight- 
car truck type, with each end designed to 
incorporate a pair of special high-tensile 
cast iron friction shoes which are forced 
cutward under constant spring pressure 
against the truck-frame columns equipped 
with heat-treated carbon steel friction 
plates, welded in place. The pressure of 
the Ride-Control springs, as they are 
called, forces the friction shoes down in- 
clined ledges cast integral with the bolster 
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and side-frame connection of the 
A. S. F. Basic truck 


also helps to control bolster side motion 
and restore the bolster to its normal cen- 
tral position as soon as the lateral force 
is relieved. 

The equal and balanced pressures be- 
tween the truck bolster and the side frames 
tend to hold thése parts in normal aline- 
ment. The Ride-Control feature acts auto- 
matically to square the truck at all times 
and is said to obviate any necessity for 
using spring planks. 

In assembling the Ride-Control truck, 
the friction shoes and springs are applied 
to the bolster and held in place with pins 
before the truck is put together. The 
bolster is then inserted through the open- 
ings in the side frames and lowered onto 
the truck springs. After the bolster is in 
place, it is pinched first to one side and 
then to the other while the pins are being 


provided limits horizontal angling of the 
bolster (the tendency to get out of square) 
to the same amount which the conventional 
spring-plank truck can go out of square. 

The surfaces between the side frame 
columns and the bolster are designed to 
minimize column wear, eliminate binding, 
and assure generous contact areas as the 
bolster tends to angle horizontally. The 
truck offers no resistance to a return to 
squareness, such as is offered by the fric- 
tion between the spring plank and the side- 
frame spring seat of the conventional truck. 
The flanged, spring seat, which is an integ- 
ral part of the side frame, is shown in a 
separate illustration. 

The A. S. F. Basic truck is assembled 
in the usual manner and one of its impor- 
tant features is unusual ease of making 
necessary wheel changes. 


A. S. F. Basic truck designed for use with all-coil spring or combination snubber-coil groups 


nd and outward against the column fric- 
ion plates. The two springs are each 
ompressed the same amount, when assem- 
led in the bolster end, the amount of 
ompression being constant and not variable 
vith changing bolster loads or truck spring 
novement, 

Since the pressure between the friction 
iurfaces of the shoes and the column fric- 
ton plates is always the same throughout 
he entire range of spring travel, only a 
minimum amount of friction for each frac- 
ton of an inch of motion is said to be re- 
wired to control the spring action and 
Prevent harmful spring oscillations. This 
Construction tends to give the desired bolster 
snubbing effect without appreciably adding 
la the stiffness of the spring group, limit- 
mg its travel, or adversely effecting its 
softness of action when absorbing impact. 

same constant friction which con- 
ils the vertical oscillation of the truck 
springs, snubs or damps the lateral across 
the track movement of the bolster in the 
truck-side openings, thus cushioning lat- 
tral impacts within the limit of the bolster 
stops. The resistance of the truck springs 
to any force which tends to bend them 
away from their natural vertical alinement, 
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removed. When dismantling, the reverse 
operation is followed. 


Features of the A. S. F. Basic Truck 


A substantial number of the A. S. F. 
Basic freight-car trucks have been in inter- 
change service on American railroads since 
1940. Its performance has been tested 
and observed under A. S. F. Service Labo- 
ratory cars. It is in use under many thou- 
sands of freight cars and locomotive tend- 
ers built for the United States war depart- 
ment. Principal features of the truck 
include simplicity of design, rugged con- 
struction and relatively few parts. Like the 
A-3 truck, the Basic truck has no spring 
plank and the spring is held in the spring 
seats by positioning lugs in the bottom of 
a shallow drained pocket. 

The truck meets A. A. R. strength re- 
quirements and is designed for use with 
A. A. R. standard coil springs. As shown 
in one of the illustrations, each bolster and 
side frame is held together by tongues 
on the side-frame columns which mesh 
with grooves in the bolster end. This 
tongue-and-groove connection is a free fit 
which will not bind as the bolster angles 
vertically in the side frame. The clearance 


Spotlight 
For Are Welding 


A spotlight designed to produce glareless 
illumination of sufficient intensity for an 
arc-welding operator to see his work dis- 
tinctly through the dark lens of a welding 
helmet prior to striking the arc, has been 
announced by the electric welding division 
of the General Electric Company, Schenec- 
tady, N. Y. The spotlight is especially de- 
sirable for welding in which the establish- 
ment of the arc must be made quickly and 
accurately, such as in the welding of thin 
materials, light alloy castings, and aircraft 
parts. 

When the spotlight is used it is not nec- 
essary for the operator to lift his helmet 
before striking the arc. It also reduces 
spoilage of exacting work because the op- 
erator can strike the arc precisely where 
required. 

Mounted on an upright, telescoping metal 
standard and set firmly in an 18%%-in. diam., 
30-Ib. cast-iron base for stability, the spot- 
light consists of three 300-watt reflector 
spot lamps surrounded by a circular shade. 
Rated to give 1,000 hours of continuous op- 
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Illumination from the spotlight is sufficient to 
permit the operator to see where to strike the 
arc 


eration at 120 volts, the lamps are mounted 
in adjustable porcelain holders, so that the 
area covered by the light beam can be in- 
creased from a single, sharp spot 7 in. in 
diameter to a clover leaf shaped pattern 
.approximately 17 in. across at its widest 
point. 

The light can be raised or lowered on its 
standard, and held securely in place by a 
locking thumb screw, to any point from 45 
to 76 in. above the base. A universal, fric- 
tion ball-joint between the shade and the 
upright standard permits the light beam to 
be directed and held at any angle downward 
between vertical and 30 deg. below hori- 
zontal. 

Controlled by a foot-operated switch 
which is depressed by the operator while 
the arc is struck, the unit is equipped with 
a 10-ft., oilproof, heavily jacketed cable, 
with plug for connecting the light to the 
electric circuit. Except for the inside tele- 
scoping section of the standard, the entire 
unit has an attractive black crackle finish, 
and is furnished completely wired and ready 
for operation. 


A Low-Alloy 
High-Strength Steel 


A patented high-strength steel developed 
for application in the design of structures 
such as freight and passenger cars as well 
as for other structural uses has been an- 
nounced by the Alloys Development Com- 
pany, 11 East Forty-Fourth street, New 
York. Known by the trade name Aldecor, 
the steel will be available from a number 
of producers who are being licensed under 
the patent. The War Production Board 
has recently lifted some of its restrictions 
on critical alloying elements where the 


material produced is to be used in impor- 
tant applications; among them freight 
and mine cars are included.  Aldecor is 
produced as a low-carbon open-hearth steel 
which contains small percentages of molyb- 
denum, copper, silicon and phosphorus and 
is used in the as-rolled condition without 
further treatment. 

A typical test heat of 200 tons had the 
following analysis: C .07, Mn 25, P .095, S 
.031, Si .48, Cu .42, and Mo .20 per cent. 
The physical properties of this steel are 
shown in the table. The steels, as pro- 
duced, may contain alloying elements with- 
in the following range: carbon, from .06 to 
.12; molybdenum, from .18 to .30; copper, 
from .35 to .55; silicon, from .45 to .65, 
and phosphorus, from .08 to .13 per cent. 
The strength properties of the steels pro- 
duced, both as to tensile and yield strengths, 
can be increased or decreased within limits 
by variations in the amount of alloying 
elements used. Minimum yield point in 
. in. sections or less is 50,000 Ib. per sq. 
in. Such differences in strengths as are 
desired are obtained principally by varying 
the molybdenum content.  High-strength 
properties are obtained with little sacri- 
fice in the ductility of the product and the 
steels are, therefore, well adapted for 
either hot or cold forming. The steels 
within the composition range given do not 
harden appreciably when cooled suddenly 
from high temperatures, a feature of im- 
portance in connection with the use of 
ordinary commercial welding processes. 
The low carbon content also makes for good 
weldability. 

The alloying elements—molybdenum, 
copper, silicon and phosphorus—are known 
to impart corrosion resistance to steels. 
Their combination with the low-carbon and 
low-manganese contents in Aldecor is said 
to impart a degree of atmospheric corro- 
sion resistance several times that found 
in ordinary structural steels. In addition, 
the resistance to abrasion is found to be 
substantially greater. Weight saving by 
the use of these steels is not obtained be- 
cause they are lighter in weight than given 
sections of ordinary low-carbon steels, but 
because their high-strength, corrosion- and 
wear-resistant qualities make it possible 
for engineers to use less steel in the design 
of structures. 

The alloying elements employed are all 
found in generous quantities within the 
United States. In addition, the molyb- 
denum and copper are fully recoverable 
from scrap steels of this composition. 


General Purpose 
Protected Motor 


General purpose, open-rated motors in a 
new protected design have been made 
available in sizes from 1% to 15 hp. by the 


Physical Properties of a Test Heat of Aldecor Steel, as Rolled 


Yield Teml Per cent elongation in 
oint, strength, — —— Percent 
Direction Gauge P.S. l. P. S. I. ^8 in. 4 in. 2 in. reduction 
TS. areas Ba aaa els NERO .062 61,910 76,150 22.5 28 36.5 36.2 
TDT e E MCA I er^ en's .0€2 70,430 78,980 18.5 25.5 32 36.3 
Tc ^o n ehe nie TOA 500 48.270 69,480 24 31 40 45.3 
EO F P x Ca Dae RAG LDS .500 47,580 72,680 18 25 36 46.0 
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Century Electric Company, St. Louis, 

The upper half of the end bracket is cl 
to minimize the possibility of drippi 
liquids or falling solids entering the vi 
parts of the motor. 

Two fans located behind the beari 


Century, Form 4, general-purpose 


brackets draw cooling air through the} 
ing bracket openings, around the beam 
across the windings and to the air pa 
between the outer surfaces of the m 


pelled through openings at the side and lo 
tom of the frame. 


Cabinet Planer 


Redesigning of a 24-in. cabinet planet] 
the American Saw Mill Machinery 
pany, Hackettstown, N. J., has pro 
sturdy, efficient and attractive-appean 
machine for woodworking shops. The 
frame is a one-piece casting which 
the feed transmission. The top 
also of one-piece construction and 


Cabinet planer redesigned for greater rigidity- 
Moving parts are enclosed to reduce opera! 
hazards 


the cutter head, chip breaker, pressure b 

and the two upper feed rolls. All x 

parts are enclosed. The bed casting i5 

in one piece and has a removable cent 

bed platen. The feed mechanism is C? 
(Continued on next left-hand page) 
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chu TEST BLOCK TAKEN M 


BRINELL HAR 


member companies of the Association 
Manufacturers of Chilled Car Wheels 
their output rigidly tested by Associa- 
n inspectors. In this manner, the approval 
of all Chilled Car Wheels is up to impartial 
resident examiners who release the product 


ORGANIZED TO ACHIEVE: 


UNIFORM SPECIFICATIONS * UNIFORM INSPECTION * UNIFORM PRODUCT 


pNess TEST FOR MAXIMU 


Ensure Uniformity of 


CHILLED CAR WHEELS 


M AND MINIMUM CHILL LIMITS. 


only if it meets all of the specifications 
established as standard for the industry. All 


‘this—decidedly unusual in any association 


—is done for the protection of the American 
Railroads. Thus, a good wheel is standard- 
ized wherever it may be made or bought. 


230 PARK AVENUE, NEW YORK, N. Y. * 445 N. SACRAMENTO BLVD., CHICAGO, ILL. 


trolled by the operator through a hand 
wheel with speeds ranging from 20 ft. to 30 
ft. per min. A foot pedal release for the 
feed is provided as a safety feature. Feed 
rolls are driven by chains operating on 
hardened-steel sprockets. 

Three or four-knife cutter heads can be 
furnished and they are mounted in ball 
bearings. A rotating index plate has an 
index pin for locating the knives accurately 
for jointing or grinding operations. All 
main revolving parts are equipped with ball 
bearings and are lubricated by an Alemite 
pressure system. Direct-drive motors of 5- 
or 7% hp. are used. 


Bits for Fly Cutters 


Tri-Bits, manufactured by Weddell Tools, 
Inc., Rochester 7, New York, are applied to 
fly cutters, made with one or more teeth, 
set at suitable rake and shear angles for de- 
sired milling operations. The cutter blades 


Triangular bits are fitted into cutter bodies for 
milling operations 


«an be ground for roughing or finishing, or 
one blade can be ground to cut on the diam- 
eter for roughing while the other is set 
ahead on the face and ground under diam- 
eter with a lead for finishing. The bits are 
locked in place in a V-shaped hole by the 
use of a lock screw. The blade is backed 
up by a single lock screw to permit adjust- 
ment for size or wear. The bits are fur- 
nished in high-speed steel, cast alloy or 
carbide tipped units; the cutter bodies are 
of heat-treated alloy steel or Meehanite. 


Air 
Circuit Breaker 


A trip-free air circuit breaker, known as 
type KC, with an interrupting rating of 
50,000 amp., is offered by the I- T-E Circuit 
Breaker Company, Philadelphia, Pa. Rat- 
ings are 600 volts a.c., 250 volts d.c., 100 
to 1,600 amp. Operation may be either 
manual or electric and the breaker is made 
with one, two, and three poles. Mounting 
may be on open-type (live-front) or dead- 
front switchboards or in individual steel 
enclosures of general purpose or weather- 
proof construction. 

Construction features include silver alloy 
main contacts brazed to solid copper con- 
tact blocks, auxiliary and arcing contacts 
which are also made of silver-alloy and 
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A manually operated type KC circuit breaker 


magnetic arc chutes with blowout coils and 
iron vanes. Manual operation makes use of 
a large, pistol-grip handle which requires 
turning only 90 deg. to open or close the 
breaker. Electrically operated breakers are 
equipped with a unit type solenoid mecha- 
nism and a trip-free closing relay. 


Motor Drive 
For Hand Cranes 


Hand-travel cranes can be converted to 
motor-operated cranes by the installation of 
a unit called the Travelator by its manufac- 
turer, the Northern Engineering Works, 
2625 Atwater, Detroit 7, Mich. The hand 
pull chain is removed and the unit substi- 
tuted. It is mounted on a channel iron in 
such a manner that it drives the squaring 


Unit which can be used to convert hand cranes 
for motor operation 


shaft through a split sprocket which is 
mounted on a split clamp so that it can be 
applied without removing the squaring 
shaft. Control is through a pendant-cord 
pushbutton which can be mounted to travel 
with the crane carriage. The unit can be 
placed at any position on the squaring shaft 
although it is usually near the end. The 
motor can be located at any angle and is 
held in position" by an adjustable steel band. 


(Turn to next left-hand page) 


Lathe Centers 
With Carbide Tips 


Longer service life of the new lathe centers 
and half centers, made by the Wendt-Sonis 
Company, Hannibal, Mo., is achieved by 
the extension of the carbide insert into 
the shank of the tool. This extension is 
approximately equal to the exposed portion 
of the tip allowing extra regrinds before 
need of replacement, should the bearing 
surface of the tip become damaged. 
These lathe centers are guaranteed to 
have a concentricity within .0002 in. or less, 
permitting finish grinding and turning to 


Carbide-tipped center and half center, the 
latter showing depth of the carbide insert 


closer tolerances, and will hold this accu- 
racy for a long time, due to the wear re- 
sistance of the carbide tip. They are 
especially advantageous for finish turning 
and grinding. These lathe centers are 
available in standard tapers and sizes. 


Drill Grinding Fixture 


An adjustable fixture designed for applica- 
tion on a number of types of bench or ped- 
estal grinders for grinding twist drills is 
made by the Industrial Engineering Co., 
Inc., 141 Jackson boulevard, Chicago. Any 
angle between 30 and 90 deg. can be ground 
more accurately for angles and clearances 


A fixture which assures for the accurate grind- 
ing of twist drills 


than is possible ordinarily by hand grind- 
ing. Preparation of drills by the use of this 
fixture is said to prevent oversize, off-center 
holes, improve work quality, add to drill 
life and increase production. 
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With modern grinding equipment Lima gives a mirror finish to wearing surfaces. 
Here is a solid type driving box being prepared for long, trouble-free service. 


LIMA-BUILT LOCOMOTIVES. 


GET A PLUS VALUE 


The continuous hauling of heavier At Lima special construction methods, 
, freight loads at higher speeds, a vital precision jigs and fixtures and a crafts- 
| necessity today, calls for long-lived manship developed through three 
quarters of a century of experience, 
assure a locomotive quality that makes 
itself apparent in greater mileage be- 
tween shoppings. 


locomotives . . . . locomotives that have 
the “plus” value of low-maintenance 
built into them. 


P" LIMA 
UMA LOCOMOTIVE WORKS € Rie ET B INCORPORATED, LIMA, OHIO 


~ INCORPORATED 
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High Spots in 


Railway Affairs... 


Brig. Gen. Gray Honored 


The Legion of Merit has been awarded for 
“exceptionally meritorious conduct” to Brig. 
Gen. Carl R. Gray, Jr., director general of 
military railways. The successful develop- 
ment and operation of all railways within 
the North African theatre of operations, 
“a colossal task,” says the citation, “is a 
tribute to his tireless energy, keen judg- 
ment and inspiring leadership. He has sur- 
mounted countless obstacles to effect the 
movement of tremendous quantities of sup- 
plies and equipment and numbers of per- 
sonnel.” 


Ton-Miles in 1943 


Changed freight car loading and operating 
conditions on the railroads have made 
worthless the former measuring stick of 
revenue freight cars loaded as a gage of 
the actual amount of traffic handled. The 
latest available estimates, based on actual 
figures for the first ten months and esti- 
mates for November and December, indicate 
a total of 725,447,456,000 ton-miles carried 
in the year 1943, an increase of 13.7 per 
cent over 1942. 


Germans Lose Locomotives 


The term logistics has come into quite com- 
mon use in these war days. American rail- 
roads have had their difficulties, but have 
made good in a decided fashion in meeting 
the exacting requirements to which they 
have been subjected. Germany is quite as 
dependent upon transportation as are the 
Allies. Even though it has appropriated 
railway equipment from subjugated coun- 
tries it has a tremendous task to supply the 
needs of its armed forces—and the Allies 
are not making it any easier. According to 
the Railway Gazette of London, officially 
compiled summaries show that the bombing 
of Germany and occupied territories from 
bases in Great Britain has resulted in the 
destruction of nearly 200 locomotives a 
month. “The Russian official summary of 
gains between July and November,” says 
the Railway Gazette, “mentions the capture 
of more than 400 and the destruction of 
more than 300 locomotives. It appears, there- 
fore, that the German transport facilities are 
losing locomotives through air attack at the 
rate of more than 300 a month. This is irre- 
spective of Polish activity, of which no esti- 
mates can be given.” In light of these facts 
it is rather surprising to note from a cur- 
rent news report that under the Turkish- 
German clearing agreement, Germany has 
delivered 15 locomotives and several hun- 
dred freight cars to Turkey during the past 
month. It is understood, however, that these 
are to be used only for commerce betwecn 


94 


Turkey and Europe, moreover, the equip- 
ment is in exchange for chrome, cotton, and 
other much needed imports from Turkey. 


Freight Car Construction 


The war years have proved an intensive 
testing period for railroad equipment. Old 
and obsolete equipment, practically dis- 
carded under normal conditions and used 
only in times of emergency, has been put 
back into regular service. It is expensive 
to operate and maintain, but it is helping 
the railroads to make good in meeting the 
heavy demands upon them. All of the 
equipment is being utilized intensively and 
to the limit. This has served to focus at- 
tention on the weak spots—the performance 
of the more modern designs has been 
brought into sharp contrast with that of the 
older ones. Several chief executives re- 
cently spoke at the Railroad Presidents’ 
Day luncheon of the annual meeting of the 
Mid-West Shippers’ Advisory Board. They 
indicated that the post-war years would be 
characterized by a more attractive service 
to shippers and travelers at low cost, and a 
more extensive use of light-weight passen- 
ger and freight cars. In speaking of freight 
cars, Col. Ralph Budd, president of the 
Chicago, Burlington & Quincy, said that 
“the design and construction of light-weight 
freight cars, which will weigh less but carry 
more pay load, was only beginning to ma- 
terialize, and of the two million freight cars 
on the railroads today an insignificant per- 
centage are of this type. 


Significant Trends 


The Bureau of Transport Economics and 
Statistics of the Interstate Commerce Com- 
mission publishes a Monthly Comment on 
Transportation Statistics. The last report 
available when this was written, January 8, 
indicated that operating expenses of Class I 
railways were up 23.6 per cent in Novem- 
ber, 1943, compared with November, 1942, 
“which is in marked contrast with the 10.4 
per cent for revenues.” The operating ratio 
rose from 58.9 to 65.9 per cent. The in- 
crease was due to higher wages, higher ac- 
cruals for depreciation and amortization, 
increases in prices of materials and a higher 
level of traffic. The average net ton-miles 
per freight-train mile was higher in each 
month of 1943, January to October, than 
in the corresponding months in 1942. For 
October the average was 1,162 tons, or 5.5 
per cent more than for the previous Octo- 
ber. For the ten months period it was 8.4 
per cent more than for the corresponding 
period in 1942. For the first ten months 


(Turn to next left-hand page) 


the average gross ton-miles was 36,079 ix 
1943 and 35,865 in 1942. The number of 
women employed by Class I steam railway: 
increased from 63,187 in the middle of Jan- 
uary, 1943, to 103,209 in mid-October. 


Manpower Situation 
On Railways Serious 


"One good railroad man on a railroad i- 
worth a thousand railroad men in the 
Army." Thus spoke Interstate Commerce 
Commissioner J. Monroe Johnson in a 
hearing before a special Senate interstate 
commerce subcommittee investigating thc 
railroad transportation situation. The rail- 
road man is already in a vital military job," 
he said. It is estimated that there are now 
about 250,000 railroad men in military serv- 
ice. Commissioner Johnson estimated that 
there was a 15 per cent shortage of man- 
power on the railroads today, or about 222.- 
000 employees. In discussing the effect oí 
a possible railroad strike, in response to a 
question from Senator Reed, he said it 
would prove "a military catastrophe beyond 
expression." "Damn near treason?” queried 
the Senator. "Worse than treason," replied 
the Commissioner, and then added : "I don't 
think we have a military agency more im- 
portant than the railroads. We would lose 
on all fronts without them.” 


Accidents Increase 


The fifty-seventh annual report of the In- 
terstate Commerce Commission points out 
that “the number of train accidents re- 
ported by steam railways has continued to 
increase faster than the locomotive-miles 
or car-miles.” For the first six months of 
1943 there was an increase of train acci- 
dents, compared to the same period of 
1942, of 31.72 per cent. The rate per million 
locomotive-miles was 9.20 as compared to 
7.63 in 1942. The rate-per million car-mile: 
increased from 0.341 for the first six months 
in 1942 to 0.409 for the same period in 
1943. Comparing the increases in train ac- 
cidents for the first six months of 1942 and 
1943 we find that there was an increase in 
the latter year of 39.15 per cent in those 
ascribed to defects in or failure of equip- 
ment; 46.66 per cent in those ascribed to 
defects in or improper maintenance of wav 
and structures; 29.51 per cent in those re- 
ported due to negligence of employees; and 
15.28 per cent in those due to unclassified 
causes. The report emphasizes the fact 
that "neglect to repair what may appear a' 
the time to be an insignificant defect to a" 
unimportant part, may result in accident or 
injury, as well as delay in traffic." 
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HAVE ADDED MILLIONS OF POUNDS OF DRAW-BAR PULL 


Thousands of locomotives in war- Here is a substantial contribution 


time service have from 10,000to to hauling power that is helping 
15,000 Ibs more draw-bar pullto in the achievement of new rec- 
help them in starting the heavier ords by American railroads in 
trains and accelerating them to the handling of the nation's war- 
road speed. The Locomotive time traffic. 


Booster supplies this power. Trade Mark Reg. U. S. Pat. Of. 


T FRANKLIN RAILWAY SUPPLY COMPANY, INC. ze" 


ZGE in Canada: FRANKLIN RAILWAY SUPPLY COMPANY, LIMITED, MONTREAL 
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Among the 


Clubs and Associations 


Boiler Makers to Meet in 
September 


Tue Master Boiler Makers’ Association 
will hold an annual business meeting the 
third week of September at the Hotel 
Sherman, Chicago. 


Advanced Passenger 
Car Design 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLus.—Meeting held January 20 at 
Atlanta, Ga. Speaker: Col. E. J. Rags- 
dale, chief engineer, railway division, Ed- 
ward G. Budd Manufacturing Company. 
Subject: Advanced Passenger-Car Design. 
—Predicting that the railroads “will face a 
postwar passenger business larger than 
they have ever experienced,” believes the 
carriers will require “at least 15,000 new 
passenger cars" to accommodate their 
prospective traffic. 

Colonel Ragsdale outlined design consid- 
erations, the use of stress calculations, and 
methods developed in the aircraft industry 
and modified to meet railroad conditions. 
He said in part: {| “The railroads have 
as big a postwar travel market as they care 
to make it. [He predicts that the railroads 
“will face a postwar passenger business 
larger than they have ever experienced,” 
and believes that the carriers will require 
“at least 15,000 new passenger cars” to ac- 
commodate their prospective traffic.) It 
only requires merchandising and that is a 
profession we've learned something about 
during the decade of the streamliner. The 
formula calls for finding out what the 
public wants and giving it to them—in an 
attractive package. That we were headed 
in the right direction to accomplish this is 
proved by the record of the Pioneer Zephyr 
which the Budd Company built for the 


A = +- 


— — 


— rere 
LRQ eG —— — — 


Burlington in 1934. That train, nearing 
its tenth birthday and its 2,000, 000th mile 
of operation, has paid for itself six times 
over and established a precedent which can 
guide us in the development of the trains 
cf the future. { “One phase of the rail- 
road’s bid for postwar travel will be the 
increased number of all-coach trains. The 
percentage of occupancy will be high and 
that is a far more important issue than is 
that of first cost or the expense of opera- 
tion. With the Armistice signed, this new 
public will immediately want to get rid 
of rationing, restrictions and discomforts 
endured patiently during an emergency. 
It’s going to want luxury for a change. 
The sooner the railroads can accommodate 
themselves to this desire the greater will 
be their postwar business. { “There are 
those who expect the postwar train to look 
like a superman's dream of streamline de- 
sign and embodying the use of presently 
little-known materials, such as new plas- 
tics. These hopes will bring only disap- 
pointments. The radical changes of design 


have happened. They had already simmered . 


down to the improvement stage when we 
got into the war. This improvement will 
continue. As to new materials, there will 
be new price structures and new capacities 
for old materials but no radical switching 
or substitutions. It is not going to be a 
plastic world. { “Aviation has had the 
benefit of magnificent research, both in 
regard to air behavior as well as to struc- 
tural sufficiency. Car building, on the other 
hand, has grown up the hard way, so to 
speak. After a hundred or more years of 
building railroad cars, the first laboratory 
for the testing of a complete railroad car 
was built in 1940. It is still the only one 
in the world. Yet good railway cars have 
been built and nowhere are they built 
better than in the United States. “When 
Budd built its first lightweight stainless 


* * * 
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steel car, ordinary passenger cars weigh 
as much as 160,000 Ib. In 1932 they av 
aged only twelve passengers per coa 
which meant over 13,000 lb. of car 
passenger. Naturally, this was u 
nomical. To meet this problem, it 
necessary to cut the car weight and p 
more passengers in it. New and stronger 
alloys made the first possible while str 
lining did the rest." 


1944 Electrical Section 
Officers 


OrricERs of the Electrical Section, 
gineering Division, Association of Ame 
ican Railroads, have been selected for t 
period January 1, 1944, to December 31 
1944. They are as follows: Chai 
D. B. Thompson, mechanical and electri 
engineer, New York Central, and vice- 
chairman, J. M. Trissal, engineer fixe 
property, Illinois Central. 1 

Elected to the Committee of Directi 
for the term January 1, 1944, to Decembel 
31, 1944, are: J. M. Trissal, engineer o 
property, Illinois Central, H. F. Brown, 
assistant electrical engineer, New York, 
New Haven & Hartford, and R. J. Need- 
ham, mechanical and electrical engineer, 
Canadian National. Elected for the term 
January 1, 1944, to December 31, 1945, are: 
J. E. Gardner, electrical engineer, Chicago, 
Burlington & Quincy; R. Beeuwkes, elec- 
trical engineer, Chicago, Milwaukee, St. 
Paul & Pacific, and S. R. Negley, electrical 
engineer, Reading; and for the term Jan- 
uary 1, 1944, to December 31, 1946, D. B. 
Thompson, mechanical and electrical en- 
gineer, New York Central; K. H. Gordon, 
assistant electrical engineer, Pennsylvania, 
and Paul Lebenbaum, electrical engineer, 
Southern Pacific. 


Wide-gauge locomotives being built in Canada for the Indian State R ailway—The Canadian Pacific 


is supervising the construction and its 


representative will have charge of their re-erection in India 
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10 HEL AMERICAN RAILROADS 
DO AN EVEN BETTER JOB 


The continuous, uninterrupted movement of the tremendously-increased ton- 
nages incident to our war effort calls for the fullest use of every steam locomotive. 
One way to increase the availability of your power is through the applica- 

tion of Security Circulators to your existing locomotives. By so doing you obtain: 

1. For positive flow of water over center of crown sheet. 

2. For reduced honeycombing. 

3. For reduced flue plugging 

4. For reduced cinder cutting. 

5. For better arch brick support. 
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Proceedings Boiler Makers’ 
Association, 1943 


THE reports and addresses prepared by 
various committees of the Master Boiler 
Makers’ Association for 1943 are now 
available in the Proceedings for that year. 
The book costs $5 and can be obtained 
from the secretary-treasurer, A. F. Stigl- 
meier, 29 Parkwood St., Albany 3, N. Y. 


All Transportation Records 
Broken in 43 


REVIEWING railroading in 1943, J. J. Pel- 
ley, president of the Association of Ameri- 
can Railroads, in a year-end statement, re- 
ported that “all transportation records were 
broken” last year as the railroads handled 
“the greatest volume of freight and passen- 
ger traffic in their history.” His statement 
continued as follows: 


“Freight traffic moved by the railroads 
in the current year amounted to 725,000,- 
000,000 ton-miles. This was an increase of 
14 per cent above that for 1942, the pre- 
vious record year, and 117 per cent more 
than in 1939. It was more than one and 
three-quarters times the volume moved in 
1918, the peak year of World War I. 
Freight-car loadings in 1943 approximated 
42,350,000 cars, a decrease of 475,000 cars 
or 1.1 per cent below 1942. [Later A. A. R. 
figures show total carloadings of 42,414,343 
in 1943, a decrease of 412,120 cars, or 1.0 
per cent over 1942.] Heavier loading of 
freight cars and longer hauls per ton ac- 
counted for the increase in the ton-mile 
volume of freight, contrasted with the de- 
crease in the number of cars loaded. 


“Passenger traffic in 1943 was by far the 
greatest for any year in railroad history. 
It amounted to 85 000,000,000 passenger- 
miles. This was an increase of 58 per cent 
above 1942, twice what it was in 1918, and 
nearly four times what it was in 1939. The 
heavy movement of passengers in 1943 can 
be attributed in part to Army troop move- 
ments, more than ten million men having 
been moved in special trains and special 
cars. This does not include the millions of 
soldiers, sailors, and marines on furlough 
who traveled during the year, nor does it 
include small groups of individuals moving 
on order, nor Navy and Marine Corps 
movements, nor prisoners of war. 

“On the basis of the present outlook, 
freight traffic in 1944 is expected to in- 
crease between two and five per cent. An 
increase of between 10 and 20 per cent in 
passenger traffic is anticipated. 

"Outstanding operating records estab- 
lished by the railroads in 1943 follow: 

“1. Average load of freight per train was 
1,116 tons, the highest on record. In 1942 
it was 1035 tons. 

“2. Performance per freight train more 
than doubled in 20 years, gross ton-miles 
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per freight train-hour having increased 
from 16,764 in 1923 to 36,079 in 1943, while 
net ton-miles per freight train hour in- 
creased from 7,770 in 1923 to 17,022 in 
1943. 

“3. The average load per car of carload 
freight was 41 tons in 1943 compared with 
40.1 tons in 1942. 

"4. Average daily movement of freight 
cars was 51.2 miles in 1943 compared with 
48.8 miles in 1942. 

"S. Average haul of freight was 480 miles 
in 1943, compared with 428 miles in 1942. 

“6. The average number of passengers 
per car and per train was much greater 
than ever before. 
` “7, Average daily movement of both 
freight and passenger locomotives attained 
a high record, that of the former being 125 
miles compared with 122.4 miles last year 
and the latter, 220.3 miles compared with 
206.8 miles one year ago. 

“8. Average revenue for hauling a ton of 
freight one mile was 0.933 cents compared 
with 0.932 in 1942. These averages are the 
lowest since 1918. 

"9. Average capacity of freight cars was 
50.8 tons at the end of 1943, the highest on 
record. 

“10. Tractive force of steam locomotives 
average 52,548 lb. at the end of 1943, the 
highest ever recorded and an increase of 
34 per cent compared with 20 years ago. 

“The increase in freight traffic was han- 
dled this year by the railroads in the face 
of an increase of less than one per cent in 
the number of freight cars and an increase 
of only 1.4 per cent in the number of loco- 
motives owned. There was no appreciable 
change in the number of passenger cars 
owned. 

"Railroads in the first eleven months of 
1943 installed in service 26,433 new freight 
cars and 656 new locomotives. They had on 
order on December 1, 1943, 36,253 freight 
cars and 1,004 locomotives. In order to take 
care of increased traffic and replace worn 
out equipment, they are expected to need be- 
tween 40,000 and 50,000 new freight cars 
and about 1,200 locomotives by next Oc- 
tober." 


Frisco Budget Provides $1,867,635 
for Mechanical Improvements 


THE budget of the St. Louis-San Fran- 
cisco provides for the expenditure of $5,- 
845,429 for improvements in 1944. Of this 
amount $1,867,635 is for mechanical im- 
provements, including $1,522,572 for re- 
building 600 hopper cars in the company's 
shops, $306,507 for improvements to loco- 
motives, and $21,958 for equipping five first- 
class passenger cars with 31 bucket-type 
seats per car. 

The budget also provides for the pur- 
chase of new machinery for the company's 
repair shops at Springfield, Mo., and 50 
flange oilers. 


Railroads Consider Purchase of 
17,450 New Freight Cars 


APPLICATIONS for new freight-car equip- 
ment pending as of the week ended January 
15 totaled 17,450 cars, sought by 34 differ- 
ent railroads. Included in the contemplated 
17,450 cars to be purchased are 9,400 box 
cars, 3,750 hopper cars, 3,300 gondola cars, 
and 1,000 miscellaneous cars, types of which 
are not disclosed. Presumably all or most 
of the new cars will be of all-steel con- 
struction, since the War Production Board 
has abandoned its insistence on the so-called 
composite-type car. 

The backlog of cars on order for the 
railroads as of January 1, totaled 36,580 
of which 33,100 were released for building 
by the War Production Board and 3,480 
were without WPB authority to build. 
Placing of orders for the additional 17,450 
cars contemplated would raise this backlog 
to 54,030 cars, as compared with the pro- 
posed 1944 building program of 50,000 cars 
announced ptýy the WPB in December, 
30,000. to be of all-steel construction, and 
as compared with total production for do- 
mestic service during 1943 of 31,591 cars. 

The 33,100 cars on order and authorized 
for building for the railroads as of January 
1 are divided 19,770 with contract car 
builders and 13,330 with railroad shops, 
and comprise 700 automobile, 12.290 box, 
13,546 hopper, 4,720 gondola, 1,370 flat, 
50 refrigerator, four air-dump, and 420 
caboose cars. Included are about 3,100 
cars remaining to be shipped of the num- 
ber authorized by the WPB out of steel 
allotted for the third quarter, 1943; 9,900 
remaining of WPB authorizations from 
fourth quarter, 1943 materials; 9,500 from 
first quarter, 1944 materials; 7,700 released 
from authorized advance allotments of steel 
for the second quarter, 1944; 2,000 from 
third quarter, 1944 materials, and 900 
from fourth quarter, 1944 materials. 


Over 21,000 Women in Equipment 
Maintenance and Stores Work 


Women employees of Class I roads in- 
creased from 94,466 to 103,209 during the 
three-months’ period from mid-July until 
mid-October, last year, according to the 
latest figures issued by the Interstate Com- 
merce Commission’s Bureau of Transport 
Economics and Statistics. The statement, 
made public on January 4, is the fourth 
quarterly compilation of statistics of this 
nature. 

The 103,209 women employees reported 
as of the middle of October represents 7.55 
per cent of all employees reported. The 
latter compares with 6.79 per cent as of 
mid-July, 6.09 per cent as of mid-April, 
and 4.79 per cent as of the middle of Jan- 
uary, 1943. 

The present compilation shows that the 
increase in the number of women during 
the three-month period was distributed 
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ong all classes oi employment, except 
group embracing executives, officials, 
| staff assistants, which included 18 
men in mid-October, the same number 
sorted for mid-July. Meanwhile, women 
the other groups increased, those in 
intenance of equipment and stores from 
548 to 21,734. Coach cleaners comprised 
largest group of women in this work 
of mid-October. Next in turn came 
53 general laborers in shops, engine- 
uses and power plants, and 5,067 skilled 
ides helpers. Also, there were 100 
men machinists, and 130 gang foremen 
shops, enginehouses, and power plants. 


Mann Appointed Director of 
W. P. B. Equipment Division 


AtgERT C. MANN, vice-president of the 
linois Central, has succeeded Lynne L. 
“hite as director of the War Production 
oards Transportation Equipment Divi- 
on. Mr. Mann took over last month when 
lr. White, who had served three months 
+ successor to Andrew Stevenson, re- 
immed to his position as chief operating 
Beer of the Chicago & North Western. 


1. A. R., Mechanical Division 


.MFRoENCY DESIGN OF JOURNAL BEARING 
Is WITHDRAWN 


According to a eircular letter dated Jan- 

aty 3 from the secretary of the A. A. R. 
fechanical Division, the General Com- 
miee has considered the effect of the 
imergency journal bearing design in serv- 
ce and, after a thorough discussion, unani- 
nously decided to recommend that the 
‘mergency design be abandoned and the 
A. A. R. standard bearing in use prior to 
he adoption of the Emergency design be 
e-instated. The secretary reports that 
his recommendation has been approved by 
he War Production Board as the situation 
s now such that it is no longer necessary 
o continue the Emergency design for jour- 
al bearings. 

Asa result of this action by the General 
Committee, therefore, the Emergency de- 
dien of journal bearing has been withdrawn, 
together with Emergency Page E-D-24- 
October 1, 1942, in Sec. D of the Manual 
ni Standard and Recommended Practice. 
Jounal bearings for the future will con- 
torm with the standard design corrected to 
January 1, 1942, shown on Page D-24-1942, 
See. D of the Manual. 


GrAngD HAND BRAKES 


Following the adoption of A. A. R. 
‘weifcations for geared hand brakes by 
‘etter ballot last year, the various manu- 
tacturers of geared hand brakes were in- 
‘ted to submit their brakes for test and 
make application for certificate of approval. 
As of January 3, the Mechanical Di- 
“ion reports that applications have been 
"eed, satisfactory tests conducted and 
fates of approval awarded by the 
_“mmittee on Geared Hand Brakes to the 
“lowing manufacturers: Ajax Hand 
Brake Company. Drawing 14038; Champion 
ia Corporation, Drawings 1148 and 
"5; Klasing Hand Brake Company, 
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Drawing D-959; W. H. Miner, Inc., Pat- 
tern D-3290-X; Superior Hand Brake 
Company, Drawing 506; Universal Rail- 
way Devices Company, Drawing 5700. 


LIGHT-WEIGHING AND STENCILING OF 
Tank Cars 


Interchange Rule 30 specifies that tank 
cars must be reweighed and restenciled 
only by owners or their authorized repre- 
sentatives. In a circular letter dated Jan- 
uary 13 the vice-chairman of the Mechan- 
ical Division reports that quite a large 
number of tank cars are in service with 
entirely illegible lightweight markings, 
making it necessary for the cars to be 
light-weighed before being placed for 
loading by shippers. This extra switching 
and delay in re-weighing cars before each 
loading places some additional and largely 
unnecessary burden on already overtaxed 
rail transportation and tank car owners 
are urged to check carefully the weight 
markings on their individual cars and, if 
found illegible, arrange to reweigh and 
restencil or authorize railroads to perform 
this work. 


Pipe UNIONS IN 


Mr. Hawthorne, in a circular letter 
dated January 13, calls attention to a pre- 
vious letter dated September 21, 1942, from 
Secretary A. C. Browning, emphasizing 
the necessity of prohibiting the use of 
pipe unions in tank-car handrails in con- 
formity with I. C. C. regulations. Appar- 
ently these unions are still being applied 
and maintained in some instances, and 
tank car owners.are urged to take neces- 
sary action to have these unions removed 
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from handrails on their cars wherever | 


found and have pipe couplings applied in 
place of the unions. 


Tue Cause AND Prevention or Hor 
Boxes 


In a circular letter, dated January 13. 
the vice-chairman of the division calls 
attention to favorable results with various 
types of packing retaining devices in keep- 
ing journal-box packing in place and pre- 
venting waste grabs and statés that the 
General Committee desires particular care 
exercised in replacing these devices, unless 
defective, in all cases of wheel removal or 
periodic repacking of journal boxes. All 
railroads and private car owners are re- 
quested to issue necessary instructions for 
the protection and continuance of these 
packing-retaining devices in service as long 
as they are in serviceable condition. In 
this connection, Mr. Hawthorne states that 
the application of loose wooden sticks as 
packing retainers in journal boxes has not 
been found satisfactory and their use is 
not encouraged. 


Correction—Selection of Motive 
Power 


IN the article entitled, "Selection of 
Motive Power" in the January, 1944, issue 
the first line in Table III appearing on 
page 5 should read: "Freight, 1,000 g.t.m. 
incl. loco. (000's)" and the figure in the 
fourth column of the same line should be 


13,506 instead of 12,506. 


1913 Report of the Bureau. of 
Safety 


THE annual report of Director S. N. 
Mills of the Interstate Commerce Commis- 
sion’s Bureau of Safety for the fiscal year 
ended June 30, 1943, is a 39-page document 
setting forth in the usual form the results 
of inspection of safety-appliance equipment 
on railroads together with information on 
the hours-of-service records of employees, 
installations of signaling facilities, investi- 
gation of accidents, and other activities 
of the Bureau. 

During the year under review a total of 
1,377,088 cars and locomotives was in: 
spected, and 38,808 or 2.82 per cent were 
found defective, as compared with 2.58 per 
cent defective out of 1,221,039 inspected 
during fiscal 1942. Included in the rolling 
stock inspected during fiscal 1943 were 33,- 
969 passenger-train cars, of which 860 or 
2.53 per cent were found with defective 
safety appliances, 1,140 defects being re- 
ported. 

Air-brake tests were made on 3,559 trains. 
consisting of 161,166 cars, prepared for 
departure from terminals; and air brakes 
were found operative on 160,993, or 99.58 
per cent of these cars. This percentage. 
however, was attained only after 1,574 
cars having defective brakes had been set 
out, and repairs had been made to the 
brakes on 2,053 cars remaining in the 
trains. “These trains,” the report empha- 
sizes, “had been prepared for departure: 
yet, when afterward tested by our inspec- 
tors, it was necessary to set out or to 
repair the brakes on an average of one car 
per train.” 

Similar tests on 1,801 trains arriving at 
terminals with 89,905 cars showed that the 
air brakes were operative on 98.02 per cent 
of the cars. Cars with inoperative brakes 
averaged approximately one per train. 

The report recalls the mention made in 
its three predecessors of the “use by cer- 
tain carriers of devices designed to make 
lock blocks of tightlock couplers inopera- 
tive, to compensate for defects in the coup- 
ler which were productive of undesired 
separation of trains”; and of “improper 
running boards on steam locomotives and 
incorrect end and side handholds on steam 
and Diesel-electric locomotives.” It goes 
on to say that “modified designs of tight- 
lock couplers to avoid accidental separa- 
tions are undergoing tests,” while “prog- 
ress in correction of improper safety appli- 
ances on locomotives has been made.” 

Commenting on the program for equip- 
ping cars with AB brakes, the report notes 
that “during 8% years, or 85 per cent of 
the 10-year period allotted for making this 
improvement, only 39 per cent of the freight 
cars in interchange service have been 
equipped with the present standard air- 
brake apparatus.” Breakdown of the fig- 
ures shows that 42.2 per cent of the rail- 
road-owned cars were equipped as of June 
30, but only 21.2 per cent of the cars 
owned by private car lines. “Under the 
stress of wartime traffic conditions,” the 
report says. “it is particularly important 
that the advantages of this improved equip- 
ment should be made fully available as 
rapidly as possible." 

At the close of the fiscal year, 65.080 
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LET’S ALL BACK THE ATTACK — BUY MORE WAR BONDS 


covered freight cars had been equipped with 
metallic running boards of various types, 
for purposes of investigation and tests, as 
permitted by orders of the commission. The 
bureau has inspected such running boards 
on 5,294 cars. Effective January 1, 1944, 
running boards made of material other than 
wood may not be applied to cars unless 
approved by the Interstate Commerce Com- 
mission. 

Alleged violations of the safety appliance 
laws in 185 cases comprising 411 counts 
were transmitted to United States attorneys 
during the year; also, 60 cases comprising 
446 counts alleging violations of the hours- 
of-service law. One case of violation of 
the accident-reports act, comprising 10 
counts, covering failure of a carrier to make 
reports of accidents to employees, was filed 
during the year and was disposed of by 
payment of a fine of $1,000. On June 30, 
1943, there were pending in various courts 
123 safety appliance cases containing 309 
counts and 33 hours-of-service cases con- 
taining 344 counts. 


GgiFFIN Wuee Company.—Herbert J. 
Rosen, operating manager of the Griffin 
Wheel Company, Chicago, has been elected 
vice-president. Harry Hanson, secretary 
and assistant treasurer, has been elected 
treasurer to succeed Metzger D. Stimson, 
retired. Mr. Rosen entered the employ of 


Herbert J. Rosen 


the company at Denver, Colo., on July 1, 
1900, and after holding various office posi- 
tions, served as cashier at Chicago, Detroit, 
Mich. and Denver, Colo, during the 
period from 1906 to 1914. In the latter 
year he became assistant to the chief en- 
gineer and in 1918 assistant superintendent 
of the Order division. Later that year 
he became sales agent at Denver; in 1930 
assistant to the vice-president, and in 1934 
operating manager. 
* 


ELECTRIC STORAGE BATTERY CoMPANY.— 
Roland Whitehurst, assistant sales manager 
of the Electric Storage Battery Company 
since 1940, has been assigned the title of 
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Pullman Company Postwar 
Plans 


A POSTWAR national transportation policy 
of equal opportunity for all carriers was 
advocated by George A. Kelly, vice-presi- 
dent of the Pullman Company, in an ad- 
dress before the Chicago chapter of the 
Railway & Locomotive Historical Society 
at Chicago on January 14. In the postwar 
period, he said, the Pullman Company will 
enter the spirited competition that is sure 
to develop, with sleeping-car innovations 
that are calculated to hold a large portion 
of its heavy wartime passenger business. 

“Pullman's postwar sleeping car innova- 
tions are planned to broaden its travel 
market by offering low-cost berths at rates 
considerably lower than those now in force 
and private rooms with the latest comíorts 
and conveniences for little if any more than 
the present cost of a lower berth," Mr. 
Kelly stated. 

Reviewing the tremendous wartime ac- 
complishments of the railroads and Pull- 
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sales manager. Mr. Whitehurst has been 
in the employ of the company since 1908 
and was manager of the Washington branch 


for 20 years. 
* 


J. G. Brit CoMwpaNv.—Charles O. 
Guernsey, who has been serving in an ad- 
ministrative capacity with the Philadelphia, 
Pa., ordnance district for the past 20 
months, has resumed his position as vice- 
president of the J. G. Brill Company. 

* 

Batpwin Locomotive WomgKs.—D. J. 
Packard has been appointed as Chicago dis- 
trict manager of the Baldwin Locomotive 
Works. Mr. Packard succeeds Charles Rid- 
dell, who had been Chicago district man- 
ager since 1905, and who has a record of 
61 years of continuous service with Bald- 
win. Mr. Riddell will continue his asso- 


Charles Riddell 


ciation with the Chicago office as special 
representative. 

D. I. Packard was born in Granville 
Township, Bradford County, Pa., Novem- 
ber 26, 1894. He entered the locomotive 


man, Mr. kelly stated that this job i: 
being done with 15,000 íewer railroad day 
coaches than were in operation during the 
last war. After Pearl Harbor, the Pullmar 
Company assigned 1,500 of its fleet of 7,000 
mobile cars to the handling of military per- 
sonnel, the speaker recalled. “Today nearly 
half of all Pullman sleeping cars are con 
tinuously engaged in the transportation oi 
troops, a car being loaded with troops, on 
the average, every two minutes and 48 
seconds, with an average of 30,000 troops 
moving and sleeping every night in these 
cars," he added. 

Since the United States entered the war 
17,000,000 troops have been transported i: 
Pullman cars in organized movements, ac- 
cording to Mr. Kelly. “This,” he said, 
"is just double the total of 8,714,582 troops 
carried in railroad coaches and Pullman 
cars combined during the entire period of 
World War I. In the last war only about 
one fourth of the troops traveled in Pullman 
cars, but today 66 per cent of all troops 
are transported in sleeping cars." 


shops of the New York Central at Avis, 
Pa., in May, 1911, and, except for one year 
in the United States Navy during World 
War I, served in various capacities in the 
mechanical department of that railroad 
until December 31, 1923. Mr. Packard 
became associated with the Franklin Rail- 
way Supply Company in January, 1924, and 


D. |. Packard 


served as resident supervisor of manufac- 
turing operations and as plant manager 
at Baltimore, Md., until September 1, 1936. 
when he was transferred to the sales de. 
partment. While serving as assistant West- 
ern sales manager, the War Production 
Board requested Mr. Packard's services 
te assist in arranging for the production 
of components required for the locomotive 
construction program. This assignment 
in Washington began in November. 1%, 
and was terminated on December 15, 1953. 


* 


GusrIN-BAcoN MANUFACTURING Com- 
pAny. — Ralph C. Harden, vice-president. 
has been placed in charge of all sales 
activities of the company, with headquar 

(Continued on next left-hand page? 
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Maintehance HELPE as 
WABCOTITE Fitting: 


These fittings, now standard on all modern air 
brake devices, securely clamp pipes at their 
strongest section to relieve all strain from 
threaded connections. Among the thousands in 
continuous service for many years, none has 
been known to break, leak, or require mainten- 
ance In addition to attachments for valve 


devices, they are available as separate pipe 
fittings — tees, elbows, flanges, unions, etc., for 
many types and sizes of pipe joints. . Applied 
to every possible pipe connection in the air 
brake system when cars and locomotives go 
through the shop for reconditioning, they will 
contribute to reliable brake performance and 
reduce maintenance requirements. The same 
advantages realized from WABCOTITE Fittings 
in air brake equipments can also be made 
available for other piping systems. » » » » 


'INGHOUSE AIR BRAKE CO. 


| | WILMERDING, PENNSYLVANIA 


ters at Kansas City, Mo., and New York. 
J. F. Stephens, vice-president, will be in 
charge of product development and re- 
search, and J. O. Brelsford, general man- 
ager of production, will be in charge of 
manufacturing. 

* 

PITTSBURGH STEEL Company.—Carl L. 
Zak, since 1941 secretary of the Seamless 
Steel Tube Institute, Pittsburgh, Pa., has 
been appointed manager of tubular sales for 
the Pittsburgh Steel Company. 

* 


UNITED States STEEL CORPORATION.— 
M. D. Howell, vice-president, secretary and 
treasurer of the United States Steel Cor- 
poration, has been appointed also to the 
newly created position of assistant to the 
president. : 
* 

Oxwtrrp RAILROAD SERVICE CoMPANY.— 
Melvin J. Rotroff has been appointed dis- 
trict manager, Chicago and Mississippi Val- 
ley area, for the Oxweld Railroad Service 
Company, a unit of Union Carbide & Car- 
bon Corporation. Mr. Rotroff began his 


Melvin J. Rotroff 


career as a machinist at the Lima, Ohio, 
shops of the Lake Erie & Western (now 
part of the New York, Chicago & St. Louis) 
and later took training in oxyacetylene weld- 
ing. He joined the Oxweld Railroad Serv- 
ice Company in 1928, serving as instructor 
at various points on the Reading, and later 
as district superintendent, Eastern division. 
For the past four years he has been assist- 
ant general superintendent, with headquar- 
ters in Chicago. 


TrmMKEN RoLLER BEARING COMPANY.— 
Ralph L. Wilson, former chief of the con- 
struction steels section of the metallurgical 
and conservation branch, steel division, of the 
War Production Board, has been appointed 
chief metallurgical engineer of the Timken 
Roller Bearing Company. 

* 


AJAX-CONSOLIDATED CoMPANY.—Consol- 
idated Equipment, Inc. and the Ajax Hand 
Brake Company have been merged, effective 
January 1, into the Ajax-Consolidated Com- 
pany. Officers of Consolidated have been 
elected officers of the new company. 


AMERICAN STEEL & Wire CoMPANY.— 
L. F. McGlincy, general superintendent of 
the Donora, Pa., steel & wire works of the 
American Steel & Wire Company, subsid- 
iary of the United States Steel Corpora- 
tion, has been appointed assistant manager 
of operation, Pittsburgh, Pa., district. Loren 
J. Westhaver, assistant general superin- 
tendent at Donora, has been appointed gen- 
eral superintendent to succeed Mr. Mc- 
Glincy. 

* 

OLıiver Iron & STEEL | CORPORATION.— 
James G. Graham has been appointed gen- 
eral manager of sales and Edward M. 
Welty, assistant general manager of sales, 
of the newly-formed industrial fasteners di- 
vision of the Oliver Iron & Steel Corpora- 
tion. The division will handle sales in the 
industrial, transportation and jobbing fields. 
Bennett W. Johnson has been appointed 
general manager of sales of the pole line 
hardware division and Bernard J. Beck, 
general production manager. 

* 

Vutcan Iron Works.—E. J. McSwee- 
ney has been appointed president of the Vul- 
can Iron Works, Wilkes-Barre, Pa., to suc- 
ceed E. Perry Holder, who resigned several 
months ago to become president of the 
Wickwire-Spencer Steel Company. Mr. 
McSweeney was formerly vice-president in 
charge of motive power of the Baltimore & 
Ohio. F. A. Stead has been appointed vice- 
president in charge of sales for the company 
and F. M. Kern, vice-president in charge of 
operations. 

* 

Dayton RUBBER MANUFACTURING Co.— 
T. C. Davis, formerly manager of industrial 
sales, has been appointed vice-president in 
charge of mechanical sales planning and ex- 
perimental sales for the Dayton Rubber 
Manufacturing Company and T. D. Sling- 
man, New York district manager, has been 
appointed vice-president in charge of me- 
chanical sales. H. S. Mooradian, superin- 
tendent, has been appointed vice-president in 
charge of production in the manufacturing 
and development division of the company 
and Joseph Rockoff, chief chemist, has been 
appointed vice-president in charge of de- 
velopment. 

* 


* Lima Locomotive Wonks.—Frank C. 
Cutter, assistant work manager of the Lima 
Locomotive Works plant at Lima, Ohio, has 
been appointed works manager to succeed 
H. W. Snyder, who has been granted an 
extended leave of absence because of ill 
health. E. E. Miller, assistant superintend- 
ent, has been appointed general superin- 
tendent to succeed F. J. Bascombe who has 
retired, and W. A. Smith has been appointed 
assistant superintendent to succeed Mr. Mil- 
ler. F. J. Parsons, superintendent of the 
shovel and crane division, has been ap- 
pointed assistant works manager in charge 
of the shovel and crane division, and Fred 
Rentz has been appointed superintendent of 
that division to succeed Mr. Parsons. 
* 


NarioNaAL Battery Company.—W. C. 
Shull, assistant manager of account sales 
and divisional sales manager of the Depew, 
N. Y., office of the National Battery Com- 
pany, has been appointed manager of Na- 
tional account sales. 


PITTSBURGH SCREW & BOLT CORPORATION. 
Robert W. Dierker, manager of sales of the 
Gary Screw & Bolt Division of the Pitts- 
burgh Screw & Bolt Corporation, Chicago, 
has been promoted to general manager of 
sales. Gerald J. Garvey, assistant manager 
of sales, has been made manager of railroad 
sales and Bernard C. Ruthy, has been ap- 
pointed assistant manager of sales. 


LuxKens Steet Company.—Pawul D. Mal- 
lay has joined the Lukens Steel Company 
and its subsidiaries, By-Products Steel Cor- 
poration and Lukenweld, Inc., as manager of 
the company’s railroad division. Pinkney 
W. Love, for the past several years special 


Paul D. Mallay 


representative for Lukens in Washington, 
D. C. has been appointed manager of the 
Washington office to succeed Charles A. 
Carlson, who is resigning to establish his 
own business for the manufacture of the 
Carlson Internal Combustion Engine. 

Paul D. Mallay was formerly railroad 
representative in the southeastern territory 
for the Garlock Packing Company. He is a 
graduate of the Stevens Institute of Tech- 
nology and from 1925 to 1934 was chief en- 
gineer of the transportation department and 
manager of the Transite pipe department 
for the Johns-Manville Sales Corporation, 
New York. 

* 

ROBERT H. CLARK Co ANY. The Rob- 
ert H. Clark Company of Los Angeles, 
Calif., has completed a new plant at 9330 
Santa Monica Boulevard, Beverly Hills. 
Calif., where facilities for the production of 
Clark adjustable cutting tools and the 
Clark automatic tapping machine con- 
version unit have been greatly increased. 
The plant houses manufacturing and serv- 
ice departments, tool development and re- 
search laboratories, and executive and ad- 
ministrative offices. 


YALE & Towne MANUFACTURING CoM- 
PANY.—The Yale & Towne Manufacturing 
Company, Philadelphia, Pa., division, has 
placed its railroad representation in the St. 
Louis, Mo., area with Clarence Gush. Mr. 
Gush has been identified with the selling 

(Continued on next left-hand page) 
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e o o YOUR Arn WAR LOAN QUOTA 


Ne your plant meets its quota, or fails, lies 
largely in your hands. Your leadership can put 
it over—but if you haven't already got a smooth run- 
ning, hard hitting War Loan Organization at work in 
your plant, there’s not a minute to lose. 

Take over the active direction of this drive to meet 
—and break—your plant's quota. And see to it that 
every one of your associates, from plant superintend- 
ent to foreman, goes all-out for Victory! 


To meet your plant's quota means that you'll have 
to hold your present Pay-Roll Deduction Plan pay- 
ments at their all-time high - plus such additional 
amounts as your local War Finance Committee has 
assigned to you. In most cases this will mean the sale 
of at least one $100 bond per worker. It means hav- 
ing a fast-cracking sales organization, geared to reach 
personally and effectively every individual in your 
plant And it means hammering right along until 
you've reached a 100% resord in those extra $100 
—or better—bonds! 


LET'S ALL 
BACK THE ATTACK! 


And while you're at it, now's a good time to check 
those special cases— growing more numerous every 
day—where increased family incomes make pos- 
sible, and imperative, far greater than usual invest- 
ment through your plant's Pay-Roll Deduction Plan. 
Indeed, so common are the cases of two, three, or 
even more, wage-earners in a single family, that you'll 
do well to forget having ever heard of 100% as a rea- 
sonable investment. Why, for thousands of these 
‘multiple-income’ families 10% or 15% represents but 
a paltry fraction of an investment which should be 
running at 25%, 50%, or more! 


After the way you've gone at your wartime pro- 
duction quotas—and topped them every time— you're 
certainly not going to let anything stand in the way of 
your plant's breaking its quota for the 4th War Loan! 
Particularly since all you are being asked to do is to 
sell your own people the finest investment in the 
world their own share in Victory!  . 


This space contributed to Victory by 


This is an official U. S. Treasury advertisement— prepared under auspices of Treasury Department and War Advertising Council. 
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of railway products for many years in St. 
Louis and has established headquarters there 
for several prominent manufacturers of ma- 
terials-handling equipment. 


Obituary 


WILLIAM H. Fosrer, for ten years rail- 
road lubrication serviee engineer of the 
Socony-Vacuum Oil Company, died Jan- 
uary 9. Mr. Foster was 70 years of age. 

* 


H. Cray Situ, president of the Super- 
ior Hand Brake Company, died in Chicago 
on January 4. Mr. Smith was born in Clay 
County, Missouri, in 1872 and spent the 
early part of his career as an operator and 
auditor on several small railroads in Texas. 
He organized the Smith and Allen Manu- 
facturing Company, the name of which was 
later changed to the Allith Prouty Com- 
pany. Subsequently he was elected presi- 
dent of the Danville Malleable Iron Com- 
pany, frem which position he resigned to 
organize the Superior Hand Brake Com- 


pany. 
* 


Raymonp D. Jenks, vice-president of the 
Dominion Brake Shoe Company, Canadian 


General 


ApAM McGrecor, locomotive inspector of 
the Canadian National at Winnipeg, Man., 
has been appointed mechanical inspector at 
Montreal, Que. 


Howarp Roetors has been appointed as- 
sistant superintendent of motive power and 
equipment of the Alaska Railroad, with 
headquarters at Anchorage, Alaska. 


F. W. TavLom, master mechanic of the 
Northern Pacific at Glendive, Mont., has 
been appointed assistant superintendent of 
motive power, with headquarters at St. 
Paul, Minn. 


GEoncE LESLIE Dickson, who has retired 
as electrical and signal engineer of the At- 
lantic Region of the Canadian National, at 
Moncton, N. B., as announced in the 
January issue, was born at Truro, N. S., 
on December 24, 1878, and was a graduate 
of Acadia University at Wolfville, N. S., 
with a B.A. degree in 1900. He received 
his master's degree the following year and 
then went to McGill University at Mont- 
real, Que., for the post-graduate study of 
electricity. Mr. Dickson entered railway 
service on October 17, 1917, as electrical 
foreman of the Canadian Government (now 
Canadian National) with headquarters at 
Moncton. In July, 1918, he was appointed 
general power plant inspector, and from 
June to December, 1920, he was granted 
leave of absence to serve on the Grand 
Trunk Arbitration Commission. He be- 
came electrical and signal engineer, Atlantic 
region, in March, 1923. A member of the 
Engineering Institute of Canada, he is 
councillor and vice-president-elect of the 
Moncton branch. He is also a past presi- 
dent of the Association of Professional En- 
gineers of the Province of New Brunswick. 
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subsidiary of the American Brake Shoe 
Company, who died on December 28, as an- 
nounced in the January issue, was 56 years 


Raymond D. Jenks 


of age. He had been associated with the 
sales department oí the American Brake 
Shoe Company for 20 years. He was ap- 


Personal Mention 


FnaEDERICK W. HANKINS, assistant vice- 
president in charge of real estate, purchases, 
and insurance of the Pennsylvania, has 
retired from that position after nearly 53 
years of railroading. Mr. Hankins was 
born at London, England, and entered rail- 
road service in 1891 as a machinist appren- 
tice in the employ of the Pittsburgh & 
Western (now Baltimore & Ohio), at Fox- 


Frederick W. Hankins 


burg, Pa. He joined the Pennsylvania as a 
machinist in 1897, subsequently filling a 
large number of positions in the motive- 
power department. After various succes- 
sive promotions, Mr. Hankins, in 1923, be- 
came general superintendent of motive 
power of the central region, with headquar- 
ters at Pittsburgh, Pa. He was named chief 
of motive power, with headquarters at Phil- 
adelphia, in 1927. In 1936 he was appointed 
assistant vice-president-chief of motive 
power; in 1941, assistant vice-president in 
charge of operation, and in January, 1942, 
assistant vice-president in charge of real es- 
tate, purchases, and insurance. 


pointed vice-president of the Canadian sub- 
sidiary in November, 1934, elected a direc- 
tor in September, 1935, and a member of 
the executive committee on December 1, 
1943. Mr. Jenks was also in charge of ad- 
vertising for the Brake Shoe & Castings 
division. 
* 


L. P. Bowen, representative of the rail- 
way department of the Dearborn Chemical 
Company, Chicago, died December 17. 


* 


WiLLIAM G. Irwin, chairman of the 
board of the Cummins Engine Company, 
died December 14. 

* 


Joun A. McCormick, chairman of the 
Independent Pneumatic Tool Company and 
the Great Lakes Dredge & Dock Co., died 
on December 30. 

* 


Joun MAXWELL GILLESPIE, vice-chairman 
of the board of directors of the Lockhart 
Iron & Steel Co., died December 6. Mr. 
Gillespie had been associated with the 
Lockhart company for 47 years. 


A. H. FIEDLER, assistant superintendent 
of motive power of the Northern Pacific 
at St. Paul, Minn., has been transferred to 
the position of assistant superintendent of 
motive power at Seattle, Wash. 


FRED A. BALDINGER, acting superintendent 
of motive power of the Baltimore & Ohio 
for the past year, with headquarters at Bal- 
timore, Md., has been appointed superin- 
tendent of motive power. 


Joun L. TniPLETT, chief draftsman of the 
Texas & Pacific at Marshall, Texas, has 
been appointed engineering assistant to the 
superintendent of motive power at the 
Western Maryland, with headquarters at 
Hagerstown, Md. 


Joun H. McA tring, who has retired as 
superintendent of motive power and car 
equipment of the Canadian National at 
Moncton, N. B., as announced in January, 
was born at Komoka, Ont, on Novem- 
ber 26, 1876, and entered railroad service 
in February, 1903, at Winnipeg, Man, 
as foreman boilermaker of the Cana- 
dian Northern (now Canadian National). 
In October, 1903, he became boiler inspector 
at Winnipeg, and in June, 1907, locomotive 
foreman at Saskatoon, Sask. Other posi- 
tions in which Mr. McAlpine served on 
the Canadian Northern included that of 
locomotive foreman at Fort Rouge, Man, 
and master mechanic at Parry Sound, Ont, 
and Toronto. In March, 1923, he became 
superintendent in the mechanical depart- 
ment of the Canadian National at Toronto, 
being appointed superintendent of motive 
power and car equipment at North Bay, 
Ont., in September, 1925. In April, 1930, 
he was appointed superintendent of motive 
power at Montreal, and in July, 1932, the 
duties of supervising car equipment main- 
tenance work in the Montreal district were 
added to his responsibilities. 
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Georce L. ERNSTROM, assistant superin- 
tendent of motive power, Lines West, of the 
Northern Pacific at Seattle, Wash., has 
been appointed superintendent of motive 
power, with headquarters at St. Paul, Minn. 
Mr. Ernstrom was born in Norway on 
May 28, 1886, and entered the service of the 
Northern Pacific on May 1, 1903, as a loco- 
motive fireman at Duluth, Minn. He later 
served as engineman and as road foreman 


George L. Ernstrom 


of engines at Forsyth, Mont., and Glendive, 
and on May 1, 1926, was assigned to special 
duty, conducting tests for the fuel depart- 
ment, with headquarters at Livingston, 
Mont. On May 1, 1928, Mr. Ernstrom be- 
came master mechanic, with headquarters 
at Staples, Minn., later being transferred to 
Pasco, Wash., and Missoula. In 1930 he 
was appointed general master mechanic, 
with headquarters at St. Paul, and on March 
1, 1941, was transferred to Seattle. On 
June 16, 1942, Mr. Ernstrom became as- 
sistant superintendent of motive power, 
Lines West. 


GEoRcE A. STEUBER, assistant general 
manager of the Despatch Shops, Inc., plant 


George A. Steuber 


at Fast Rochester, N. Y., has been ap- 
Pointed general manager and a director of 
the company. Mr. Steuber was born at 
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Pittsburgh, Pa. He entered the employ of 
the Merchant Despatch Transportation 
Company (now Despatch Shops, Inc.), as 
a material checker in the steel fabricating 
department. The following year he was 
transferred to the engineering department, 
where he completed a four-year apprentice- 
ship in car design. In connection with this 
work, he attended Mechanics Institute for 
five years, studying structural steel design 
and higher mathematics. In 1917 he was 
enrolled at Tri-State College of Engineer- 
ing at Angola, Ind., but at the declaration 
of war in April, Mr. Steuber enlisted in the 
United States Navy, engineers division. 
Following an honorable discharge from the 
Navy in 1919, he returned to the Despatch 
Shops as chief draftsman, advancing suc- 
cessively to foreman of the steel fabricating 
department, general foreman, superintend- 
ent and assistant general manager. 


H. F. Frnnemore, who has been ap- 
pointed assistant chief electrical engineer 
of the Canadian National, with headquar- 
ters at Montreal, Que., as announced in 
the January issue, was born at Chicago on 
March 18, 1893. He received a B.S. 
degree in electrical engineering from 
Queen's University at Kingston, Ont., in 
1917, entering railroad service in March 
of the following year as a draftsman for the 
Canadian Government Railways (now Ca- 
nadian National). In September, 1922, he 
was appointed assistant engineer of the 
Canadian National, and in 1923, assistant 
electrical engineer with headquarters at 


H. F. Finnemore 


Montreal, Que. In July,.1938, he became 
electrical engineer at Montreal, in which 
position he remained until his recent ap- 
pointment as assistant chief electrical engi- 
neer. Mr. Finnemore has been in charge of 
many important electrical assignments, in- 
cluding the development of Diesel-electric 
cars; the introduction of air-conditioning 
in Canadian National passenger equipment, 
and the installation of the electrification 
system for the Montreal terminal develop- 
ment. 


Tuomas H. Dickson, supervisor of unit 
cars of the Canadian National, has been 
appointed electrical engineer, with head- 
quarters at Moncton, N. B. Mr. Dickson 
was born at Pictou, N. S., and graduated 


from Dalhousie University at Halifax, N. 
S., in 1920 with a B.A. degree. In 1922 
he received a B.S. degree in electrical en- 
gineering from the Nova Scotia Technical 
College. He entered the service of the 
Canadian National on May 1, 1925, as a 


Thomas H. Dickson 


draftsman in the mechanical department, 
and in September, 1926, was appointed 
supervisor of unit cars. 


Master Mechanics and 
Road Foremen 


C. A. Martin has been appointed road 
foreman of the Canadian Pacific, with 
headquarters at Riviere du Loup, Que. 


A. S. Geppes has been appointed road 
foreman of the Moncton, N. B., division 
of the Canadian Pacific. 


W. F. Forster has been appointed road 
foreman on the Canadian Pacific, with 
headquarters at Campbellton, N. B. 


G. R. GreenoucH has been appointed 
road fereman of the New Glasgow division 
of the Canadian Pacific, with headquarters 
at New Glasgow, N. S. 


M. T. LLeEwELLYN, master mechanic of 
the Chesapeake & Ohio at Ashland, Ky., 
has been appointed master mechanic of the 
Hinton division. 


Pace CARLISLE, master mechanic of the 
Moncton division of the Canadian National, 
with headquarters at Moncton, N. B., has 
retired. 


E. H. SrrRLING has been appointed road 
foreman of the Edmundston division of 
the Canadian Pacific, with headquarters at 
Edmundston, N. B. 


PauL H. GrEskiNG, supervisor of Diesel 
equipment of the Denver & Rio Grande 
Western, with headquarters at Denver, 
Colo, has been promoted to master me- 
chanic at Grand Junction, Colo. 


Norman V. HEnpy, road foreman of en- 
gines of the Northern Pacific at Missoula, 
Mont., has been promoted to the position of 
master mechanic, with headquarters at 
Glendive, Mont. 


Dan G. CUNNINGHAM, master mechanic 
of the Denver & Rio Grande Western at 
Salt Lake City, Utah, retired on Decem- 
ber 31. 
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J. F. FisHER has been appointed road 
foreman of the Halifax division of the 
Canadian Pacific, with headquarters at 
Truro, N. S. 


G. R. GreenoucH, road foreman of en- 
gines of the New Glasgow division of the 
Canadian National, has been appointed mas- 
ter mechanic of the New Glasgow division, 
with headquarters at New Glasgow, N. S. 


WALTER MEDLOcK, master mechanic of 
the Denver & Rio Grande Western at 
Grand Junction, Colo., has been transferred 
to the position of master mechanic at Salt 
Lake City, Utah. 


J. R. Conn, master mechanic of the New 
Glasgow, N. S., division of the Canadian 
National, has been transferred to the posi- 
tion of master mechanic of the Moncton di- 
vision, with headquarters at Moncton, N. B. 


FRANK Rosert But er, who has been ap- 
pointed master mechanic of the Chesapeake 
& Ohio at Ashland, Ky., as announced in 
the January issue, was born on August 12, 
1883, at Chicago. He was raised in Alle- 
gheny County, Virginia; attended high 
school at Covington, Va., and studied en- 
gineering at the Virginia Polytechnic In- 
stitute from 1900 to 1904. He entered the 
employ of the Chesapeake & Ohio as a 
special apprentice at Huntington, W. Va., 
on November 1, 1905. He was promoted to 
the position of night enginehouse foreman 
at Handley, W. Va., on June 15, 1909. and 
became day enginehouse foreman at Hand- 
ley on August 1, 1910; general foreman at 
Russell, Ky., on October 1, 1911; general 
foreman at Lexington, Ky., on August 1, 
1914, and master mechanic at Ashland on 
December 1, 1943. f 


Car Department 


W. J. McCroskv, general car foreman 
of the Illinois Central at Centralia, Ill., has 
retired after 33 years of service. 


WiLLIAM W. Caper, supervisor of car 
maintenance of the Baltimore & Ohio, has 
retired after 43 years of service on that 
road. 


ALFRED F. PucH, general car foreman of 
the Baltimore & Ohio, at Cleveland, Ohio, 
has been appointed assistant regional master 
car builder, with headquarters at Cleveland. 


A. A. CAMPBELL, assistant general super- 
intendent of car equipment, Western region, 
of the Canadian National at Winnipeg, 
Man., has retired because of ill health. 


NLE B. FIsHer, assistant regional mas- 
ter car builder of the Baltimore & Ohio at 
Pittsburgh, Pa. has been appointed re- 
gional master car builder, with headquarters 
at Pittsburgh. 


HuocnH H. Youwc, assistant general car 
foreman of the Illinois Central, with head- 
quarters at Centralia, Ill, has been ap- 
pointed general car foreman, with headquar- 
ters at Centralia. 


ARTHUR H. Keys, formerly regional mas- 
ter car builder of the Baltimore & Ohio at 
Pittsburgh, Pa., has been appointed assist- 
ant superintendent, car department, with 
headquarters at Baltimore, Md. 
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E. H. Jenxins, car foreman of the Cana- 
dian National, with headquarters at Edmon- 
ton, Alta., has been promoted to assistant 
general superintendent of car equipment, 
Western region, with headquarters at Win- 
nipeg, Man. 


Shop and Enginehouse 


Luxe WEpcE, superintendent of the mo- 
tive power shops of the Canadian National 
at Ft. Rouge, Man., has retired. 


A. J. GisBoNs, foreman of the erecting 
shops of the Canadian National at Fort 
Rouge, Man., has been appointed superin- 
tendent of the motive power shops, with 
headquarters at Fort Rouge. 


Purchasing and Stores 


Cl. Ax Nc F. Post, purchasing agent of 
the Western Pacific at San Francisco, Calif., 
has retired after 27 years of service. 


P. L. Grammer, assistant purchasing 
agent of the Pennsylvania, has retired after 
more than 52 years of continuous service. 


SrANLEY K. PnorrrrT, assistant purchas- 
ing agent of the Western Pacific, with head- 
quarters at San Francisco, Calif., has been 
appointed purchasing agent, with headquar- 
ters at San Francisco. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


ELECTRIC Tool. MAINTENANCE.—Skilsaw, 
Inc., Chicago. Wartime maintenance man- 
ual, with a special section on “How To 
Get the Most from Your Portable Electric 
Tools.” Illustrated. 

* 


50 Years or INLAND STEEL. Inland 
Steel Company, 38 South Dearborn street, 
Chicago 3. Sixty-four page story of the 
growth of the Inland Steel Company since 
its beginning in 1893. IIlustrated in color. 


* 


WELDING POSITIONING | EQUIPMENT.— 
Ransome Machiriery Company, Dunellen, 
N. J. Four-page bulletin, No. 201, concise 
presentation of specifications, important 
features, load rating tables, and dimensions 
of full Ransome line of welding positioning 
equipment. 

* 


INCANDESCENT LiGHTING. — Holophane 
Company, Inc., 342 Madison Avenue, New 
York. Twenty-two page illustrated book- 
let, “Lighting Specific for Railroads.” Con- 
tains recommendations for the lighting of 
medium size railway stations, freight 
houses, office and file rooms, freight team 
yards and driveways, coal and water 
facilities, enginehouses, machine shops, 
locomotive repair shops, car shops, paint 


shops, etc. Suggests arrangement of light- 
ing units, procedure, lighting intensities 
and types of fixtures best suited for dif- 
ferent applications. Fluorescent lighting is 
not included in this catalogue because of 
the current material situation. Passenger- 
car lighting will also be covered as a sep- 
arate subject. 


TABLE NAPERV.— Rosemary Sales, a divi- 
sion of the Simmons Company, 40 Worth 
Street, New York 13. “Table Napery— 
Its Importance, Its Use and Care” pub- 
lished in the interests of hotels, restaurants, 
railroads, hospitals, etc., shows various 
table set-ups using Rosemary Tablecraft, 
and gives specific recommendations for the 
removal of various types of stains as well 
as for the preparation of tablecloths and 
napkins for laundering. 

* 

Stee, Cuttinc wiTH CanBIDES.—Carbo- 
loy Company, Inc., Detroit 32, Mich. Man- 
ual GT-166, a 16-page vest-pocket guide 
to top performance in steel cutting. Covers 
characteristics of different grades of car- 
bides designed for steel cutting, selection 
of proper rake and relief angles, size of 
radius, etc., and operating hints, 

* 

INSULATION TEsTERS.—]ames G. Biddle 
Co. Philadelphia, Pa. Bulletin No. 1735 
describes Megger instruments now being 
made in this country for testing insulation 
resistance. The instruments are of the gen- 
erator and direct-reading ohmmeter type, 
which operate simply by turning a crank 
and reading a scale. They are identical 
with the Meg and Super-Meg testers for- 
merly made by this company, except that 
they are housed in plastic molded cases. 

* 

WrLpiNG STAINLESS STEEL.—ÀAllegheny 
Ludlum Steel Corporation, Brackenridge, 
Pa. Sixty-four page booklet, illustrated in 
color. Interprets techniques commercially 
employed, more particularly the precautions 
to be observed, in the welding of stainless 
steel by the accepted processes. Full- 
color perspective drawings and diagrams 
illustrate various methods used and the 
physical and chemical phenomena which 
occur (or must be prevented from occur- 
ring) when stainless steel is welded. Six 
chapters: Effects of Heat on Stainless 
Steels; Metallic Arc Welding; Atomic 
Hydrogen Welding; Oxygen-Acetylene 
Welding; Electrical Resistance Welding, 
and Welding Pluramelt Steels. 

* 

Crane MAINTENANCE.—Harnischfeger 
Corporation, Milwaukee, Wis. Pocket- 
sfze manual, arranged in question and 
answer form and indexed for quick reí- 
erence, for men in charge of servicing 
overhead electric traveling cranes. Points 
out the most likely causes of specific trou- 
bles. Under each question are listed the 
probable contributing conditions which 
should be inspected and remedied to stop 
trouble at its source. Contains also com- 
plete lubrication charts, standard crane 
operating signals, a sample inspection re- 
port, operating cautions, and a schedule 
on safe lifting of loads with chain, wire- 
rope, manila-rope, and the  sisal-rope 
slings. 
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PLUGS AND RECEPTACLES 


WE accentuate the feature of trouble free service when Anderson Plugs and Receptacles 
are used, for it is especially desirable now. This equipment has proven itself over 
a score of years under all sorts of conditions with many different railroads. Right now 
the value of quality apparatus is showing up — showing that it has and does pay to 
install Anderson material — the kind that cells for the minimum of maintenance. 


Air Conditioning Platform Receptacles Welding 

Battery Charging Portable Tools Cable Connectors 

Marker Lights Telephones Couplers 

Yard Receptacles Switchboards Watertight Plugs & Receptacles 


Turntables Industrial Trucks 


se ANDERSON 


NEW YORK 


February, 1944 


289-305 A Street, Boston10, Mass. 


CHICAGO PHILADELPHIA 


MFG. 
co. 


LONDON 


There is a brighter side. From $319 in 1914, net “buying reservoir” of $100,000,000 in American 
income per capita in these United States climbed to Your plant expanded for war, How about your 
$875 (est) in 1943. Increase in cost of living jumped Has it expanded to include the “peacework” future? 
76% in the 1913-1918 period of War I. The first five turn a profit, then, calls for turning, now, from produc- 
years (1938-1943) of World War II show a climb of tion at any cost to production at lowest cost. Look at 


24%. Close of 1944 may well see an accumulated your lathes, for instance. Then look to LeBlond. 


THE RK. le BLOND MACHINE TOOL CO., CINCINNATI, 8 
103 8 St. 5 Or 
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YOUR BUY BOMBS 
BUY A TODAY! 


HD Engine Lathes—Nine sizes Automatic Lathes- Super Regal Lathes Automatic Crankshaft Tool Room Lathes- HD Gap Lathes- Ten Rapid Production Laibe lz, No. 2 Cutter 
tanging from 12" to SO” swings. 12" & 16" Mechanical Six sizes, 137 to 24” Lathes—For all facing, — 12", M^, 16^ and 18" sizes in Regular and 17°, 20" swings. Six speeds. ir cei ka 
For versatility in turning ot Hydraulic power Best for training turning, finishing, pins. swings. Versatile. Sliding Gap models. Faster output Lower cost. and angular work. 
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UNIT TRUCK 


Approved for interchange. 
Full information as to licensees authorized to manu- 
facture Unit Trucks will be furnished upon request. 


UNIT TRUCK CORPORATION 
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The inside story of how BYERS WROUGHT IRON 
traps corrosion . . . and resists fatigue 


If you took a tiny section of Byers 
Wrought Iron no larger than a 
grain of dust, and enlarged it so 
its dimensions were magnified 100 
times . .. this is how it would look. 
The close-up gives the inside story 
of howand why wroughtiron resists 
corrosion, and withstands repeated 
stresses without fatigue. 

The main body is high-purity 
iron. The darker threads are "iron- 
glass“ —silica slag, representing 2 
to 3% of the material by weight, 
which is distributed in the form of 
fibers through the matrix. 

When corrosion strikes the slag 
fibers it is halted, for they are 
immune to attack. It is dispersed 
over the surface, instead of localiz- 
ing and causing early failure 
through pitting. As the action con- 
tinues, a constantly increasing area 
of slag surface is exposed, which 
leaves a constantly decreasing area 
for corrosion to work on. The fibers 
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anchor the initial film, which in 
turn shields the underlying metal 
as a scab protects a wound. 

The fibers also give the material 
a distinctive physical structure 
which might be compared to that 
of a stranded wire cable. This ac- 
counts for wrought iron's ability to 
resist premature fatigue failure 
from vibration and shock. 

Railroads were one of the first— 
and are still one of the largest— 
users of wrought iron. No other 
group has more first-hand knowl- 
edge of this material's corrosion 


resistance and fatigue resistance in 
literally hundreds of punishing ap- 
plications. In specifying, it is well 
to remember that these service 
qualities are the direct result of a 
unique composition and structure 
that only wrought iron possesses 
. . . and that without this composi- 
tion and structure, no material can 
honestly claim to be wrought iron. 

A. M. Byers Company. Estab- 
lished 1864. Offices in Pittsburgh, 
Boston, New York, Philadelphia, 
Washington, Chicago, St. Louis, 
Houston, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS * 


OPEN HEARTH ALLOY STEELS 


CARBON STEEL TUBULAR PRODUCTS 
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Fig. 1— Inbound inspection track and inspection sheds 


Norfolk & Western 


Terminal Capacity Increased" 


Tuc extensive improvements and expansion of yards 
ind locomotive terminal facilities of the Norfolk & West- 
‘tn at Roanoke, Va., which were started in the fall of 

940 and completed in the summer of 1943, have made 
possible greater speed and efficiency in handling vital 
War traffic. 

The Shaffers Crossing terminal at Roanoke is the 
Principal engine terminal and servicing facility on the 
railroad. Built in 1918, it consisted of a single 40-stall 
enginehouse. The house and outside facilities were 
planned for servicing and handling a maximum of 80 
*xomotives ber day. The coaling and watering capacity 
Was m excess of this. Early in the current emergency 
the number of locomotives that had to be handled fre- 


Oil á Paper presented at the Joint Session of the Railroad Division and 
2280 Cas Power Division of the American Society of Mechanical En- 
in d and the Transportation Committee of the A. I. E. E., at the 
2 TA Meeting, November 29-December 3, 1943, New York. 

Assistant to superintendent motive power, Norfolk & Western. 


Tt! ran 


By C. E. Pond! 


Outside servicing buildings 
at Shaffers Crossing engine- 
house reduce congestion over 
turntable and in the house 


quently exceeded by 50 per cent the number for which 
the terminal was designed and it became necessary to 
increase the handling capacity to 135 engines or more 
each 24 hours. 
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This was done by re-arranging and increasing some 
of the outside facilities without any addition to the basic 
facilities such as the number of stalls, turntable, coaling 
station or locomotive water supply beyond the lengthen- 
ing of some stalls, improvement of enginehouse floor 
and drop pits, and the re-arrangement of some outside 
standpipes. The work was handled during a period of 
record volume of traffic, and without any interruption 
to the handling of that traffic. 

The plan was worked out for an “assembly belt" layout 
so that an incoming locomotive, as it proceeded down 
the line, would get progressively the various services 
needed to prepare it for the next trip and would, in the 
shortest possible time and without making any back 
movements, come off the'end of the line completely serv- 
iced, turned if necessary, and ready for its next trip. 

The major improvements made were in trackage, ash 
hoist additions and relocations, incoming inspection pits, 
engine washing platform and standpipes, enclosed in- 
spection and lubrication buildings, a 35-ft. extension to 
16 stalls, and the construction of adequate wash and Fig. 3—Various hose and fittings used for lubrication 


Fig. 2—Interior of one 
of the engine inspection 
buildings showing arrange- 
ment of inspection pits 
and lubrication connec- 
tions at several locations 


pd 
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locker rooms for the accommodation of all engine and 
roundhouse employees. 

With 16 stalls of the enginehouse utilized for periodic 
tests, inspections and attendant repairs, and 13 stalls used 
for wheel dropping, flue renewals and other heavy re- 
pairs, there remained only 11 stalls for running repairs. 
The spotting and movement of these shopped locomotives 
frequently tied up the turntable. With these interrup- 
tions to the turntable, and the limited stall room, 135 
locomotives could not be put over the turntable into the 
enginehouse and a like number moved out of the house 
over the turntable. To get the capacity without an addi- 
tional turntable and enginehouse, it was decided to build 
covered inspection buildings where locomotives could be 
inspected, lubricated, and light repairs made for a quick 
turn-around. For instance, if a locomotive was received 
from either the Bristol, Va., or Bluefield, W. Va., dis- 
tricts, it could be serviced without turning and despatched 
east to Crewe, Va., north to Hagerstown, Md., or south 
to Winston-Salem, N. C. Locomotives received from 
Crewe, Hagerstown or Winston-Salem could be serviced 

(Continued on page 116) 


Fig. 4—Terminal employees servicing an articulated locomotive 
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The Requirements of 


Good Railroad Supervision 


Tus critical shortage of materials and manpower has 
resulted in a large gap between supply and demand in 
transportation. Therefore, the supervisor plays a dis- 
ünct and prominent part in helping to reduce this gap. 
We on the Alton, and I don't doubt but what you are 
experiencing the same predicament on your railroad, 
are far short of filling our quota of authorized forces 
despite efforts to promote helpers and apprentices to 
mechanics and employing of female help in certain 
branches of the mechanical department. But the super- 
visor out on the firing line, who is face to face with 
these abnormal conditions, views them with calm reality 
and makes the best of it; interesting himself to the nth 
degree, he can and will by his own ingenuity and re- 
sourcefulness overcome obstacles that would retard 
the efficiency of his particular department and thus con- 
inne the smooth-running machinery of the railroad. 


Shortcomings of Railroad Supervision 


However, in my experience with supervision I have 
chserved various shortcomings of so-called qualified 
supervisors in their dealings with employees. Most of 
us are altogether too prone to take men for granted. 
There are certain fundamental truths concerning the 
actions and reactions of men just as there are similar 
iundamentals upon which scientific thoughts are based. 
In our study of men we do not always get the same re- 
action in every experiment as we do from some other 
subject. However, if you will observe human nature you 
will note the human impulses, the human desires and 
tie human reactions which will give you a fairly con- 
dusive idea of the elements of the man problem and 
just what reactions may be expected from any method 
«f handling a group of men. I have found that the first 
step in a study of the man problem is a study of those 
things which affect men's thoughts and actions. 

Man by nature, I believe, has the inherent desire to 
discharge his duties to the best of his ability. His 
responsibility and ambitions arising out of family and 
social obligations make him conscious of this require- 
ment He wants to do the right thing. He realizes 
that by properly carrying out his assignment will help 
him to achieve his ambitions and fulfill his responsibili- 
ues. But it has been my disappointment to observe that 
hecause an employee was responsible for some minor 
irregularity his actions henceforth were viewed with 
pen suspicion. The supervisor in assuming under these 
circumstances that an attempt is being made to under- 
mine the morale and efficiency of the department is not 
only unfair to the individual involved but to himself 
ès well. In such cases the employee should be given 
latitude in order to restore his confidence. 

The supervising officer who is thoroughly practical 
?nd understands the technicalities of his work perfectly, 

lacks one knack of handling men, has a serious 
problem on his hand. For example, the tactless foreman 
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pa . 
aper presented at the November 16 meeting of the Car Department 
Aueciaion of St. Louis, at which Mr. House was the honor speaker and 
received the 1943 bronze plaque award of the association, inscribed as 
follows: "Presented to C. M. House, superintendent motive power and 
ciment, The Alton Railroad, November 16, 1943, a gentleman and 
stattsman whose exemplary devotion to duty and the railroad industry 
TES emulation. Car Department Association of St. Louis.” 
Superintendent of motive power and equipment, Alton, Chicago. 
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Inspired . leadership, 
as well as good judg- 
ment, common sense, fair- 
ness, receptivity to new 
ideas and knowledge of 
the work at hand are 
essential requirements 


prides himself on treating all men alike, but he might 
just as logically take pride in applying the same heat- 
treatment to all kinds of steel. Men differ in analysis 
more widely than steels. Ordinarily steels may be suc- 
cessfully heat-treated when the relative contents of a 
few elements—such as carbon, manganese, etc., are 
known; and so a knowledge of a relatively few elements 
in human nature makes it possible to deal successíully 
with problems arising in shop management. 


The Supervisor a Department Manager 


In the past it was thought that all that a foreman 
needed was unusual skill in his trade, so that he would 
know better than anybody else how the work should be 
performed and be able to perform it himself, if neces- 
sary; but in recent years, the functions of the super- 
visor have become much broader. The supervisor is 
virtually the manager of his department. 

The fact cannot be escaped that one of the foreman's 
important duties is to be a fair and impartial representa- 
tive of the shop management to the men in his depart- 
ment. He must also be equally fair and impartial in 
representing the men to the management. In plants 
where the men ask for shop committees, the foremen 
are generally one-sided representatives. If they repre- 
sented the interests of their subordinates fairly before 
the executives of the company, no need for special com- 
mittees would be felt. 

The foreman or supervisor should adjust all matters 
cver which he has authority as quickly and as fairly 
as possible. He can help himself a great deal by first 
trying to find out who or what hurt their feelings. When 
conditions arise that he cannot adjust himself, he should 
not delay in presenting the matter to a higher executive. 

Many foremen seem to think that tact and diplomacy 
are not consistent with honesty and frankness. I believe 
you will agree with me that in this view they are mis- 
taken. No useful purpose can be served by arousing a 
man’s resentment in pointing out an error to him, if 
the same error can be brought to his attention without 
sacrificing his good will The difference between 
diplomacy and tactlessness in handling men is the differ- 
ence between "leading" and "driving." 
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Some supervisors have no difficulty in getting their 
men to adopt new methods, while others meet with 
stubborn resistance. This is because the successful 
foreman uses proper "selling" methods in introducing 
new ideas; he may even go so far as to make it appear 
to the shop men that they were really the originators 
of the idea. The second type of foreman tries to force 
the acceptance of new methods on the strength of his 
authority—the result usually being friction, accompanied 
by reduced production, higher costs, and lower efficiency. 

You probably ask yourself, How shall I make men 
like me"? The biggest part of the answer is simple, “By 
liking your men." 
be one-sided. Experience has taught me that the more 
you give of them, the more you will receive. Mutual 
liking leads to mutual understanding and on this founda- 
tion you can build up a strong and dependable depart- 
ment. At the same time you will build for yourself a 
real reputation as a supervisor. Remember, too, that 
the supervisor who has the genuine respect and admira- 
tion of his men, invariably stands high in the estimation 
of his superior officers. Your men constitute an inter- 
esting field of study, and in order to lead and direct 
men successfully a supervisor should study their atti- 
tude of mind—their point of view—what interests them, 
and makes them responsive to fair and intelligent lead- 
ership. 

Every employee, being human, likes to know that he 
will be accorded an opportunity either for promotion, self- 
expression or appreciation, because every man has a 
right to high ambitions and every worker should be 
made to realize that demonstrated ability to assume 
greater responsibility will be recognized. There is an 
old saying, "Many a man would rather that you heard 
his story than that you granted his request." 

There are very many cases where a man's work gives 
greater opportunity for self-expression than is offered 
through any other outlet. If a man has initiative, in- 
genuity, mechanical skill, or any other attribute, he is 
cnly human to wish opportunity to demonstrate his 
particular ability or skill so that it may be known and 
appreciated. In many cases a man is just taken for 
granted in his home, consequently a word of apprecia- 
tion from his boss for work well done is doubly treas- 
ured. Again, the job itself may form such an important 
background to the home life that a man who is not 
happy in his work finds it almost impossible to be 
happy in his home. 


Show Employees the Importance of Their Work 


One of the most important elements which determine 
the satisfaction a man receives from his work is faith 
in the hope that what he does is of some importance. 
Every man who has a right to be on the payroll is there 
because of the necessity for accomplishment of the par- 
ticular job to which he is assigned. In an industry as 
large as a railroad it frequently pays a supervisor to 
tell an individual workman the need for or the results 
accomplished by his particular job assignment. In this 
day of specialization, it becomes more and more impor- 
tent that plans be worked out whereby every workman 
will understand the purpose of the work he is doing. 

You have probably noticed that it requires a higher 
degree of intelligence and understanding for the super- 
visor to properly handle the human side of his problem 
than to handle either the business or mechanical side. 
Changing conditions present changing aspects of any 
problem and this is particularly true of the man problem 
on the railroads today. 
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Admiration, respect, loyalty, cannot : 


Look back a few years to the time when the "'Saiety | 


First" slogan first gained prominence in railroad circles. 
There was the desire on the part of management to 
prevent accidents and injuries to its employees and 
that desire was transmitted through the organization; 
however, little progress was made until a comprehensive 
plan for working out that desire in practical manner, was 
evolved and put into effect. Real results along the line 
of Safety First were not accomplished until each indi- 
vidual supervisor was definitely charged with the re- 
sponsibility for the safety of his particular group ei 
employees. | 

Railroad employees are regular folks, just the same 
as any other group of people; they are more intelligent 
than the average, more self-reliant and they will respond 
more quickly to fair dealing, true fellowship, and the 
desire to serve, than any other class of employees in 
the country; but for these same reasons, they detect 
more quickly artificiality, selfish interest, and lack oi 
sincerity, than do other groups of workers. 

Doubtless many of you realize that it takes patience 
and courage on the part of the supervisor, no matter how 
sincere he may be, to gain the loyalty, fellowship and 
cooperation of his men. No employee can realize the 
employer's problems until he himself has been an em- 
ployer. Many times an employee, when promoted to a 
foremanship, becomes so unreasonable in his attitude 
toward the group he has just left, as to fail utterly in 
his ability to handle the men either as individuals or 
collectively. 


The Necessity for Patience and Persistence 


On the other hand, the supervisor who has the pa- 
tience and courage to gain the loyalty, fellowship and 
cooperation of his employees finds that team work takes 
the place of unit effort; that good fellowship drives out 
discontent; that ambition and love of work will change 
an inefficient organization into an efficient one. It is 
well worth the effort. Generally speaking, the more a 
man knows about his job and the better he understands 
its purpose, the better he likes it, and the fact should 
not be overlooked that no one can be enthusiastic about 
his work until that enthusiasm has been inspired by 
honest liking for whatever work is being done. 

The good supervisor modernizes his thinking and 
constantly seeks new standards of safety, service and 
economy. He should educate himself in advance of 
his men to maintain his proper position as a leader. He 
must observe the rules he asks his men to observe. He 
must believe in the principles he asks his men to carry 
out; he must be competent to direct the jobs- his men 
are required to do. I have observed that men are not 
inspired by proclamation alone. The mere issuance 
of bulletins, orders or propaganda, receives but an in- 
different response from either supervisors or men. Real 
inspiration comes from active, intelligent instruction 
and example. 

Briefly, let us look at the matter from the employee's 
point of view. Why should the average worker believe 
in the sincerity of his boss' plea for safety when foremen 
permit or demand unsafe practices? Why should a 
workman believe in a plea for the necessity for economy 
when shop planning is so poor that he wastes time wait- 
ing for material? Why should a mechanic believe the 
sincerity of a supervisor in asking for good workman- 
ship when it is impossible for him to obtain proper work- 
ing equipment? It is only natural therefore that every 
time there is inefficient supervision anywhere on a rail- 
road the workers who see such inefficiency on the part 
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of supervision resent any criticism of their work. How- 
ever, I believe it is generally. understood that manage- 
ment, by its policies and through the training of its 
supervisors has been, and is removing the excuses: that 
present themselves to the minds of employees as justi- 
fication for inefficiency or the withholding of their best 
efforts. Until this is done, however, inefficiency will 
continue. 


Grievances, Agreements and Fair Treatment 


Just a word now about grievances, agreements, etc., 
the necessity for fair treatment of workers is a proved 
and accepted policy of present-day railroading. Millions 
vi dollars have been lost in industry in the past because 
of failure to recognize this policy, because when a man 
has a real or fancied grievance against his boss the 
company pays the bill. The. worker with the grievance, 
finding himself unable to retaliate on the boss, endeavors 
to salve his wounded pride by getting even with the 
company. There is no use spending time arguing about 
why this is so, because you and I know the fact remains 
the company pays the bill in reduced efficiency. 

The fundamental consideration which should be under- 
stood by the supervisor is that railroads have agreements 
with many classes of employees as to wages, hours of 
service and working conditions. The first problem is 
a thorough study and understanding of the working 
agreements in effect, as well as rulings which have been 
made on any controversies that have arisen over the 
interpretation of the agreements. 

It has been my experience in dealing with the labor 
question that the officers of the federated shop crafts 
know these rules by heart. They have lived with them 
through various changes and developments up to their 
present status. They have thought about the interpreta- 
tion of each clause, as grievances and misunderstandings 
have arisen, and are practically letter perfect in their 
knowledge of just what the agreement means and what 
the rights of employees are. 

In the same manner, we who have sat around the 
table when the agreements were developed and adopted 
are familiar with the spirit as well as the letter of the 
law contained therein. However, a local supervisor and 
the group of men under him may neither of them be 
as familiar with, or as expert in their understanding of, 
an agreement as those who made it. Unless the super- 
vising officer makes it his business to study them, he 
may misinterpret or misapply some condition or clause 
with the result that a grievance will arise for settlement. 

With the broader understanding of the human side 
of a railroad, and with the finer appreciation of the rights 
of the employees, there is a very general desire on the 
part of management to interpret any agreement on a 
broad and friendly basis and to live up to the spirit 
of the agreement, rather than to act on some technicality 
which someone may be able to read into the formal 
wording of the document. The wise supervisor is care- 
ful in making a “paper showing” of a few dollars here 
or there because of taking advantage of some technicality, 
because the spirit of antagonism created in the minds 
and hearts of employees under his jurisdiction by his 
one-sided interpretation of every case, produces a spirit 
of unrest and disloyalty, and puts his men on the de- 
fensive to take advantage of him. For every dollar he 
saves by his technic, ten times that amount is lost through 
decreased efficiency and actual waste. He breeds dis- 
loyalty in the organization, not intentionally, it is true. 
tut the fact remains that emplovees, in their efforts to 
get even with a man of this kind. are likelv to do things 
that are detrimental to the interest of the railroad. 
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Technicalities Versus the Spirit of the Rules 


There is an old saying that “like breeds like,” and 
the supervisor who reads into the schedule technicalities 
that were not intended, creates a similar spirit of tech- 
nicality among the men under him. On the other hand, 
a spirit of fairness, a spirit of willingness to hear the 
other fellow's argument, to follow the intent rather than 
the technicality of the agreement, engenders a like 
willingness on the part of the men to interpret the rules 
fairly and broadly. 

You will recall how Shakespeare in his Merchant of 
Venice showed the attempt to insist on the contract for 
a pound of flesh re-acted upon the claimant so that he 
lost all. The supervisor or the employee who insists 
on his “pound of flesh" on every decision may find that 
advantage is being taken of him on every possible occa- 
sion, as retribution for his stern and unyielding point 
of view. 

I do not infer that the supervisor should not be firm in 
his decision, that he should not decide fairly with good 
judgment. I merely mean that the supervisor should 
not make the mistake of trying to read into the agree- 
ment a stern, harsh, and unfair motive where, as a 
matter of fact, the agreement was a friendly decision as 
to what should govern in the case presented for claim. 

A supervisor who is fair must do more than be fair. 
He must educate his organization to an understanding of 
what fair dealing really means and to an appreciation of 
the advantage of dealing squarely with a supervisor who 
deals squarely with his men. It is not enough that he 
be a just judge, he must be a friend, a councilor or a 
stern disciplinarian, as the case may require. 

No one supervisor knows everything and we are all 
prone to make mistakes. It is wise, however, to seek 
advice frequently and listen to suggestions, and it is no 
disgrace to admit that one has made a mistake or may 
be wrong about something. The supervisor who tries 
to give his men the impression that he is the supreme 
boss, that they cannot tell him anything, who will never 
admit the possibility of his making a mistake, creates 
in the minds of his men, as you can see, a spirit to do 
simply what they are told to do with little or no idea than 
that of performing a minimum of work and keeping out 
of trouble. 

The fact that the boss has confidence in them, that 
the boss is willing to listen to their suggestions even if 
he does not act upon them, that he is treating them as in- 
telligent, loyal co-workers, creates a spirit of desire 
to do work well whether they are working under direct 
supervision or working by themselves, away from direct 
supervision. If the supervisor has the right attitude of 
mind toward his work, his natural attitude will be one 
of patience, understanding, willingness to teach and 
joy in the job that will be indicated by a smile, an even 
temper, and a pleasant word. Even if the foreman may 
not feel like smiling, it is his business to smile. Even 
if circumstances would almost seem to justify him in 
losing his temper, he should control himself. 


Need for Constant Change and Improvement 


Present-day conditions impose one comparatively new 
requirement on supervisors, namely, inspirational lead- 
ership. In a period of constant change and betterment, 
new ideas are being advanced continually by manage- 
ment. These ideas languish and die unless individual 
supervisors, right down the line, have that qualitv of 
inspirational leadership that enables them to enthuse 
their men with an idea. 

It is, therefore, important that management recognize 

(Continued on page 116) 
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Baltimore & Ohio Studies 


Mechanical Improvements 


All rods from a locomotive can be accommodated on this special 
carrier for movement around the shop 


Tur value of suggestions made by employees has been 
more generally recognized during these war years than 
ever before in our industrial history. The railroads, 
many of which formerly had no organized programs for 
encouraging such suggestions, are finding, along with 
other industries, that the men on the job often have 
much to contribute beyond the particular skill for the 
exercise of which they are paid. Efforts have been made 
and are still being made to increase further the partici- 
pation of personnel in directing attention to ways and 
means of increasing efficiency and output, particularly 
in the mechanical department. 

The cooperative plan of employee-management rela- 
tions on the Baltimore & Ohio has been discussed fre- 
quently in the light of its value in promoting under- 
standing between the two groups and in encouraging a 
family-like approach to problems. Over the years, since 
the initiation of cooperative meetings in the mechanical 
department on a system-wide basis, approximately 35,000 
suggestions of all types have been made. The function- 
ing of the plan provides for a thorough delving into the 
merits of and possibilities for employment of all sug- 
gestions submitted. Such studies are made by repre- 
sentatives of the management and the employees at 
regularly scheduled committee meetings, both local and 
regional. Throughout the 20-year history of coopera- 
tive attention to matters affecting men and management 
on the Baltimore & Ohio, these committees have con- 
sidered many suggestions which related directly to prob- 
lems involving shop efficiency and output. Apart from 
those which are concerned with general welfare, health, 
safety, comfort or convenience around shop points, there 
are many suggestions dealing with jigs, fixtures, pro- 
cedural changes, shop layouts, material handling and 
routing, and the need for new hand tools, machine tools 
and shop equipment. 

All of such proposals are considered on their merits 
ai cooperative meetings and, the history of the mechan- 
ical department shows, the great majority of them are 
adopted and placed in effect in complete or modified 
form. The war has not changed this nor has the road 
put on any special campaigns to elicit suggestions from 
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Cooperative plan encourages 
suggestions from employees — 
Widest possible application 
made of improved methods by 
central office control of all 
shop standards for the system 


employees. It has not because there has been no need 
to encourage what has become a natural part of the 
attitude which shop employees have toward their work. 
Even the average monthly number of suggestions has 
remained fairly constant during the war, indicating, it 
seems, that thoughtful consideration of possible improve- 
ments, when always encouraged, is relatively unatfected 
by upswings in shop demands. One mechanical officer 
stated that, in his opinion, there had been no sudden 
increase in the number of suggestions because the cumu- 
lative effect of 20 years' operation of the suggestion plan 
hed considerably reduced the possible number of sug- 
gestions which might otherwise have been made. The 
same officer, however, pointed out that efforts were being 
exerted to increase the value of suggestions made bv 
extending their use on the system. 


How Widely Can Suggestions Be Applied? 


Within the last several years, suggestions relating to 
increased efficiency in the repair and maintenance of 
equipment which might formerly have had only local 


An elevating device developed for use in applying box car doors 


adoption at the point of origin or, perhaps, have been 
passed along to a few other shops, are now studied to 
determine whether they shall be adopted as system stand- 
ards. These are usually suggestions which involve jigs, 
fixtures and other home-made improvements. The new 
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procedure does not affect the operation of the cooperative 
plan which goes on as before. It does, however, result 
in increased utilization of improvements inaugurated 
through the action of the cooperative committees in 
addition to those developed independently of committee 
action. It is having an important effect upon the stand- 
ardization of procedures and the volume and quality of 
output at the various shops on the system. 

A selective screening process in the study of all sug- 
gested changes provides for the channeling of the best 
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Special cart employed at engine terminals for filling oil cellars 
on Hennessy lubricators 


through to the attention of the highest ranking officers 
of the mechanical department. The general superin- 
tendent of motive power and equipment and his assistants 
pass finally on all suggestions which reach them after they 
have undergone the critical study of subordinate officers 
starting with supervisors at the points where the sug- 
gestions originate. Ideas thought worthy of adoption 
will have been checked over by foremen and general fore- 
men, shop superintendents or master mechanics, and 
regional superintendents of motive power or master car 
builders before the office of the system supervisor of 
shops completes their study. This screening method is 
wtended to reduce the number of suggestions reaching 
the attention of system officers only to the extent that it 
eliminates those which are not practical. 


Telling the Story 


A form has been provided for use in reporting results 
obtained by the adoption of a suggestion at the originating 
point. It calls for the submission of information con- 
cerning the nature of the device, the originator of the 
idea, the location where the device is used, and a de- 
scription of old and new methods. When it is possible 
to furnish them, photographs of both old and new meth- 
ods are submitted with the report form. These forms 
are transmitted to the office of the system supervisor of 
shops where they are studied carefully to learn whether 
they violate any rules of practice and whether they are 
actually an improvement in methods already prescribed 
for shop use. Occasionally it happens that enthusiasm for 
scmething different carries a suggestion along even where 
existing practice is demonstrably better. In such cases 
the "improvement" is not adopted as a standard. 

After a complete study proves that a suggested im- 
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provement is definitely meritorious and should be adopted, 
it is again reviewed to determine how wide an applica- 
tion it shall be given. This selective system of applica- 
tion is based on a number of factors such as cost, volume 
of work, nature of shop layouts and availability of facili- 
ties of equal productive value. Some ideas, especially 
those which deal with changes in practice which do not 
involve extensive changes of facilities or expense, are 
made standard for all shops where they can be employed. 
Others are limited in application to those points where 
they are likely to prove of greatest value. Still others, 
particularly those involving new equipment or machine 
tools may lead to a series of changes. A selective study 
is made of all points where the nature and volume of work 
indicate the need for new installations. Only those points 
where the outlay is fully justified will be chosen; amor- 
tization of expenditures through savings is an important 
feature but other factors are also considered and may 
be controlling. Such new equipment programs often 
involve a series of changes with the older replaced equip- 
ment being sent to various other points on the road. 


Shop Kinks 


Inasmuch as it is a primary duty of the higher mechan- 
ical-department officers to be familiar with the needs for 
expensive new equipment and tool installations, this 
fcature of the plan, while suggestions are not discour- 
aged, is not so important as the careful consideration of 
proposals made in the shop-kink category resulting from 
the thoughtful ingenuity of men in the shops. To en- 
courage this, local supervisors are allowed a considerable 
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THE BALTIMORE AND OHIO RAILROAD COMPANY 
Motive Power Department 


Location in Sub-shop — 


Suggested by - Supervisor  — 
Workman — 
Nane 


Occupation — 


Operated by — 7 : 
Name Occupation 


Describe briefly the old method comparing it with the 
new method. Photographs of old method should be forward- 
ed if possible with at least two different views of 
improved method showing operators in action. 


Case History: 


If it develops that suggestion was made by supervisor 
only furnish name of mechanic and helper who first tried 
same out or who are working the development. 


Photographs to be in triplicate of each view - old and 
new method. 


Date — 
Supt. Shops or Master Mechanic 


Form used in reporting the development of shop kinks which are 
improvements upon methods formerly employed 
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Central of Georgia Installs Eight 


4-8-4 Type Locomotives 


Tue Central of Georgia, in October, 1943, received eight 
4-8-4 type locomotives from Lima Locomotive Works, 
Inc., that will be used to handle fast passenger and 
freight trains over the heavy-grade territory of the 
Macon and Columbus divisions. In freight service their 
fuel performance is well under 100 Ib. of coal per 1,000 
gross ton-miles and they average 11.4 lb. per passenger- 
train car-mile in passenger service. These locomotives 
have a tractive force of 63,000 Ib. and weigh 447,200 Ib. 

The locomotives have a General Steel Castings Cor- 
poration cast-steel bed. The engine truck is the four- 
wheel inside-bearing swing-motion type, having 30 per 


cent initial and 15 per cent constant resistance at the . 


rockers. The center pin is cast integral with the bed 
casting. The trailer truck is the four-wheeled Delta 
type designed for 15 per cent initial and 10 per cent 
constant resistance at the rockers. The frame is arranged 
for double coil springs at the rear of the truck equalizer 
system. Both the engine and the trailer trucks were 
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Combination freight and pas- 
senger units built by Lima are 
designed, with 7314-in. wheels, 
for high-speed service—Have 
63,200 Ib. tractive force and 
weigh 260,000 lb. on drivers 


furnished by the General Steel Castings Corporation. 

The driving wheel centers are of General Steel Cast- 
ings Corporation Boxpok type 66-in. in diameter with 
7315-in. tires. There are no hub liners on the driving 
wheels, the face being machined smooth and rolled. The 
engine truck wheels are Standard 36 in., wrought steel, 
multiple-wear type having no hub liners and with the 
entire wheel heat-treated. The trailer truck wheels have 
cast-steel centers, 38 in. in diameter with 4514-in tires. 
There are no hub liners on the trailer truck wheels. 

The valve gear is the Walschaerts type actuated by 
an Alco Type G power reverse gear. The exhaust of the 
gear is piped to lubricate the piston rod. The quadrant 
is blanked off so that the engine cannot be hooked up 
in forward gear less than 25 per cent cut off. 

The main and side rods are of medium carbon steel, 
normalized and drawn. All are of I-section with Magnus 
bronze bushings. The main rod front end bearing is 
the one-piece type while the back end bearing is the 
solid type with floating bronze bushings in Hunt-Spiller 
gun iron shells. The side rods have Hunt-Spiller gun 
iron fixed bushings at the main and intermediate pin, 
the other bushings being the floating type. All floating 
bushings in the main and side rods have floating flanges 


of steel plates. All main and side rod and knuckle pin 


bearings are lubricated through the pins. The engine 


Rail Mechanical ineer 
way wehe. 1944 


General Dimensions, Weights and Proportions of the Central of Georgia 4-8-4 Type Locomotives 


Bünder s saccade nagiaasazeasaadeeres Lima Locomotive Works 
Tibi ob Com WE ois ovens s Ey pian e cares 4-8-4 

Road hs „ or o e erc Ur A CLER RET VA VE K 

Road: Sumer. 3 8 451—458 
Dirk! oath echo October, 1943 
SEÉFFIGB vocis sapete ora bie ov Se Presb eun Fast freight and passenger 
Dimensions : 


Height to top of stack, ft.-in, 
Height to center of boiler, ft.- 
Width overall, in. .... P 
Cylinder centers, in. . 


Weights in working order, 1b. : 


On drivers ........ 
On front truck .. 


Wheel bases, ft. - in.: 


, ß RUP Hm 20—0 
Engine, total „ VT 45—10 
Engine and tender, total .......... see eee nnn 83—6 
Wheels, diameter outside tires, in.: 
Driving: «44 vs eere gie bytes eet n eri ni lo 8 8 8 888 73% 
Engine ttück iuis esis: aere aR reale viv eei e etg 36 T 
Trailing: truck, oscar ye RR eee ese Spr EnIPU TS Tas 38 
Engine: 
Cylinders, number, diameter and stroke, in.. .......... (2) 27x30 
alve Rear, Pe 60 ...Walschaerts 
Valves, piston type, size, iuᷣ nn. 12 
Maximum valve travel, in. ..............sse ees eee 7% 
// bbb 97 
ust clearance, FCC 3/16 
m VA 
Cutoff in full Wears pet elt 83 73.5 
Boiler: 
C ³ ͤVö ⁵˙ AAA ß Conical 
Steam pressure, 0. „„ „„ 250 
iameter, first ring, inside, iᷣ n. 86 
Diameter, largest, outside, inn.. 96 


Boiler (cont'd): 


Firéebox. leügtb, ^tisos ido pee ð 127-1/16 
Firebox Fidth, inn 23 2 
Combustion chamber length: in 43. 2er rarement 60-1/16 
Archi tubes, Hume 11. two 
Syphons, number ............. NO DOCERE EE ME o 
Tubes, number and diameter, inn. 56-294 
Flues, number and diameter, inn. 159.4 
Length over tube sheets, ft.-iꝶnnʒnn w. 21-6 
Net gas area through tubes and flues; Sd: ft... 9.9 
Euer ö e e Warnes Bituminous coal 
Grate aren, sq. ff.. r essere 90.2 
‘ 
Heating surfaces, sq, ft.: 
Firebox and comb. chamber ....................ssse 350 
Arch tubes and syphons iiaeia 3 85 
Firebox): l!!! EE IIS RN I eie eq 435 
Tubes and flues .4,270 
Evaporative, total ... .4,705 
Superheater, type E ........... o 2,059 
Tender: 

Style utsaren dikoa dpn haea bale Yu one hearse Rectangular U 

ater capacity, U. S. gal . 13,000 


Coal capacity, tons 


.21 
Tracki ssori sinners . Four-wheel 


General data, estimated : 


Rated tractive force, engine, 85 per cent, lb. .......... 63,200 
Weight proportions: 
Weight on drivers weight engine, per cent .......... 58.1 
Weight on drivers + tractive force sss .4.11 
Weight of engine + evaporation ....:. .95.0 
Weight of engine + comb. heat surface. 66.1 
Boiler proportions: 
Firebox heat. surface per cent comb. heat. surface ....5.2 
Tube-flue heat, surface per cent comb. heat. surface..... 63.1 
Superheater heating surface per cent comb. heat. surface. 
Firebox heat. surface + grate area ............... 80 
Tube-flue heat. surface + grate area s 
Superheater heat. surface + grate area. 11222. 
Comb. heat. surface + grate area 75.0 
Gas area, tubes. flues + grate are.. 0.1 
Evaporative heat. surface + grate area˖e e. 52.2 
Tractive force + grate are.. q3ö 700.7 
Tractive force + evaporative heat. surface .............. 13.4 
Tractive force - comb. heat. surfachkcg ek. 3 


9.34 
Tractive force x diameter drivers = comb. heat. suríace..686.8 


Is equipped with multiple-bearing guides and crossheads, 
force-feed lubricated. 

The driving boxes are of cast steel with Mangus 
bronze bearings. The hub faces are of Satco metal with 
brass inserts. The boxes are equipped with Franklin 
No. 8 cellars for grease journal lubrication. The Alco 
lateral cushioning device is used on the front drivers 
and allows 946 in. total lateral. 

The engine truck and trailer truck boxes are of cast 
stel with Magnus self-cooling oil-type bearings. The 
boxes are arranged for force-feed lubrication to waste 
packing. 

.The boiler is radial stayed, conical type, 86 in. out- 
side diameter at the front and 96 in. outside diameter 
at the throat. The shell is of flange quality basic carbon 
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steel. The horizontal seams are quintuple riveted butt 
joints with inside and outside welts and welded on both 
ends with a weld not considered in calculating seam 
strength. The girth seams of the barrel and throat are 
double riveted lap joint. 

The firebox is equipped with two Locomotive Fire- 
box Corporation's syphons as well as two arch tubes of 
3715 in. diameter. Welded construction is used through- 
out the firebox. The inside throat sheet is welded in 
with the exception of the bottom edge which is riveted 
to the mud ring. No longitudinal welds are in the crown 
sheet above a point 15 in. below the top of the sheet 
and crown and side sheet seams are welded. The fire- 
door sheet is butt welded to the side and crown sheets 
and the back tube sheet is welded in. 
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These locomotives are equipped with a Type E super- 
heater, the American multiple throttle with the Super- 
heater Company's. washout system for throttle and 
header and an Elesco feedwater heater. 

The tenders of these locomotives are of the rectangu- 


Partial List of Materials and Equipment on the Central of 
Georgia 4-8-4 Type Locomotives 


Bed casting; engine and trailer 


truck ............ PEERS Siler is e General Steel Castings Corp., Eddy- 
stone, Pa. 
Engine truck wheels ......... ....Standard Steel Works Division of the 
Baldwin Locomotive Works, Eddy- 
Ae: stone, Pa. 
Driving and trailer tires; springs...American Locomotive Co., Railway 
32 Steel Spring Div., New Vork. 
Driving wheel centers ............ .General Steel Castings Corp., Eddy- 
stone, Pa. 
Hub faces ..... awe UA Rc RU d de» Magnus Metal Div., National Lead 


o., New York. 
.Hunt-Spillr Manufacturing Corpora- 
DRE tion, Boston, Mass. 
Lateral cushioning device .......... American Locomotive Co. Railway 
Steel Spring Div., New York. 


Frame shoe and wedges 


Couple and pocket, engine; trailer 


box- lids: sassencisessasres ecese National Malleable & Steel Castings 
. o., Cleveland, io. 
Radial buffer Franklin Railway Supply Co., Inc., 
ew Yor! 
Foundation brake ................ .American Brake Company, St. Louis, 
5 o. 
fil ðͤ K General Steel Castings, Corp., Eddy - 
. stone, Pa. 
Operating brake ................. New som Air Brake Co., Watertown, 
Cylinder cocks and operating valve. The Prime Mfg. Co., Milwaukee, Wis. 
Piston rings .............. saris American Hammered Piston | Ring 
Div., Koppers Company, Baltimore, 
Piston-rod packing;  valve-stem 
packing ...... eee eee 22 * Paxton-Mitchell Co., Omaha, Neb. 
Bushings; bearings;  trailer-box i 
cellars ..... wage wes Weed deta -Magnus Metal Div., National Lead 
- O., New York. 
Cylinder and steam. chest bush- 
ings; rod  bushings; valve 
packing ringgggsgsgs3s Hunt-Spiller Manufacturing Corpora- 
tion, Boston, Mass. 
Reverse gear ......... ete elit erase American Locomotive Co., New York. 
Boiler tubes ..Bundy Tubing Co., Detroit, Mich. 
Water gauge and column ......... is Brass Mfg. Co., Cincinnati, 
" IP a 10. 
Universal joints .............. . . Hancock Valve Div. of Manning Max- 
well & Moore, Inc, Bridgeport, 
XR onn. 
Flexible joint «Barco Manufacturing Co., Chicago. 
Rigid stays ................. . (4) Ewald Iron Co., Louisville, Ky. 
2 (4) Ulster Iron Works, Dover, N. J. 
Flexible stays ................... an Bolt Co.,; Bridgeville, Pa. 
Washout plugs ........ TT -Huron Mfg. Co., Detroit, Mich. 
Spring rigging and bushings ....... Ex-Cell-O C tion, Detroit, Mich. 
Spring washers ................. The National k Washer Co., New- 
É , ark, N. J. 
Driving-box lubricators ............ Franklin Railway Supply Co., Inc., 
. New York. 
Lubricators ............. ... .. Nathan Manufacturing Co., New 
t ork. 
Flange oilers ............ Detroit Lubricator Co., Detroit, Mich. 
Alemite fittings .............. .. . The Prime Manufacturing Co., Mil- 
. waukee, Wis. 
Oil and grease .................. -National Refining Co., Seattle, Wash. 
Syphons .................... esee -Locomotive Firebox Co., Chicago. 
Blower valves .Walworth Company, New York. 


Chicago. 


. . . (4) Crane Company, 
(4) Ohio Brass Co., Mansfield, Ohio. 


Superheater; feedwater heater; 

throttle ... TEE: The Superheater Company, New York. 
Steam-heat equipment . Vapor Car Heating Co., Inc., Chicago. 
Back-pressure gauge ... Manning, Maxwell oore, Inc., 


Locomotive Equipment Division of., 
5 . Bridgeport. Conn. 
Boiler lagging ................. seelapne Manville Sales Corp, New 
ork. 
Injectors 


and checks; injector 


feed · pipe strain- 


steam valve: 


ers; low-water alarm Nathan Manufacturing Co., New 
ork. 
Firedoor ....................... ..Franklin Railway Supply Co., Inc., 
New York. 
.American Arch Co., Inc., New York. 
d aene dite tud eur v. Waugh Equipment Co., New York. 
„„ OE RTA, General Steel Castings Corp., Eddy- 
stone, Pa. 
Vd wee e can Wm. Sellers & Co., Inc., Philadel- 
phia, Pa. 
EEEE Rakes ERE Goodyear Tire & Rubber Co., Inc., 
j Akron, Ohio. 
Cab inspection-card frame; cab 
side ventilator; cab windshield 
ings; cab clear vision window; 
cab back curtain ............... The Prime Mfg. Co., Milwaukee, Wis. 
Cab sas rper ees . . O. M. Edwards, Inc., Syracuse, N. Y. 
Safety valves; steam gauge: 
steam-heat gauge .............. .Ashton Valve Co., Boston, Mass. 
Speed recorder ..Valve Pilot Corporation, New York. 
Air whistle ................. ...Ohio Brass Co., Mansfield, Ohio. 
Whistle operating valve ........... Viloco Railway Equipment Co., Chi- 
cago. 
Bell ringer Railway Service and Supply Corp., 
Indianapolis, Ind. 
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Sanders? ꝑ T-Z Railway Equipment Co., Cbi- 
cago. 


Cab lamps; classification lam s; 


back-up lamps; headlight : . 
generator ............. sees. The Pyle-National Company, Chicago. 
Electrical equipment .............. General Edu Company, Schencc- 
tady, 


Graybar Electric Co., Inc., New York. 
The Okonite Company, Passaic, N. J. 
The Pyle-National Company, Chicago. 


Steel pipe and pipe fittings ....... Crane Co., Chicago.. 
Wrought iron pipe ............... A. M. Byers Co., Pittsburgh, Pa. 
‘ender: 
Frame ͤ oes General Steel Castings Corp., Eddy- 
stone, Pa 


.American Steel Foundries, Chi : 
.Standard Steel Works Division of the 
Baldwin Locomotive Works, Eddy- 


Truck side frames ........ 
Truck wheels 


Coupl ler yok Natonsl Malleable & Steel Castin 
oupler; coupler yoke .......... Nationa! alleable ee! gs 
EORR CRM Co, Cleveland, Ohio. 

Draft gear ....... eese W. H. Miner, Inc., Chicago. H 
Brake shoes American Brake Shoe Company, New 


ork. 
Body brake; clasp brake .. .American Steel Foundries, Chi » 


Stoker; coal pusher .... .Standard Stoker Co., Inc., New York. 

Journal boxes es Mss .National Malleable & Steel Castings 
Co., Cleveland, Ohio. 

Tank valves. Crane Co., Chicago. 


lar U type with four-wheel trucks and have a water 
capacity of 13,000 gals. with 21 tons of coal. The ten- 
der coal space is equipped with the Standard Stoker 
Company's coal pusher. The stoker engine is also located 
on the tender. 

The operating brake is the New York Air Brake Com- 
pany's No. 8-ET equipment with the brake on the driv- 
ing wheels and tender only. 


B. & O. Studies 
Mechanical Improvements 
(Continued from page 109) 


amount of latitude in trying out things which they be- 
lieve will work. Labor and material expense involved 
in such experimental work is not criticized even though 
ideas do not prove to be as successful in practice as it 
was thought that they would be. Of course, experimen- 
tation, for its own sake, is not encouraged in these days 
of labor and material shortages. 

The illustrations show a number of practices which 
have been adopted as a result of this system of studying 
proposals made after successful application had been 
achieved at one point. It is felt on the B. & O. that 
these and many others have fully justified the attempts 
made to review all shop kink suggestions. Formerly. 
the value of many would have been lost except to the 
working forces at the point where the devices were 
thought of and made ; now, with a central office reviewing 
all successful practices, a system-wide benefit results 
from the selective adoption of the best standards. 

Full credit is given to those responsible for working 
out each idea adopted and much interest and pride is 
displayed by workmen at shops which have made a con- 
tribution adopted as a standard. Publicity is given in 
the company's monthly magazine to both the individuals 
involved and the entire shop organization. 

The over-all benefits to be derived from the functioning 
of the system cannot be calculated alone on a dollars and 
cents basis. As an outgrowth of the cooperative rela- 
tions between employees and management it has a value 
in giving the widest possible effect to the interested study 
of the mechanical problems of the railroad ; as a practical 
matter it has been important in helping the road through 
recent years of labor and material shortages. And, as 
A. K. Galloway, general superintendent of motive power 
and equipment, puts it, "It's just plain good sense." 
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Effect ef the War on 


Railway Car Development 


Tue publicity given to post-war developments will 
stand some scrutiny from a practical viewpoint as many 
wild statements are made and apparently accepted as 
facts. One of the most popular subjects is that of the 
kind of new materials available when our war effort 
no longer restricts their use. We hear and read many 
discussions and articles in newspapers and other publica- 
tions on the probable use of plastics, magnesium, alu- 
minum, stainless steel, alloys of steel and other basic 
metals and materials. , 


The Properties of Materials 


The four materials most widely publicized are alloy 
steels, aluminum, magnesium and plastics. We are all 
more or less familiar with steel and its alloys, so probably 
a simple analysis of the characteristics of these materials 
compared with steel, may be used to form a foundation 
ior the discussion. In this analysis I will exclude plastics 
because the other three can be used for strength carrying 
members whereas plastics cannot. 

In weight we find that steel in pounds per cubic inch is 
285, aluminum .101, magnesium .065. Thus steel is 
approximately 2.8 times as heavy as aluminum and 4.4 
times as heavy as magnesium. This weight ratio is, of 
course, the appeal in any analysis of metals. In design, 
d we must know the strength values of the ma- 
terials, 

In any strength analysis we are first interested in the 
material’s yield point and its ultimate strength. A rough 
comparison of these values of the different materials, 
again compared to steel, is shown in the table. 


Characteristics of Car Construction Materials 


Yield Point Ultimate Strength 
Ib. per sq. in. lb. per sq. in. 
32,000 60,000 
os 50,000 0,000 
. 55,000- 70,000 70,000- 90,000 
37,000 60,000 
50,000 68,000 
— 26,000 37,000- 45,000 
. . . . 50,000-150,000 100, 000-180, 000 


In all the above materials the physical characteristics 
vary according to elements included and subsequent treat- 
ment given the material as you all know. 

Another strength ratio vital in computing strength of 
car members, is that of the modulus of elasticity. In this 
characteristic we find that steel is 29,000,000 Ib. per sq. 
in. aluminum 10,300,000 Ib. per sq. in.; magnesium 
6,500,000 Ib. per sq. in. In cold-rolling stainless steel 
the modulus of elasticity may be brought down to a low 
of 21,000,000 1b. 5 
_ As E is one of the denominators in deflection formulae 
tor beams it is readily noticeable that this value has a 
direct ratio to the amount of deflection of the beam or 
member under consideration. From this analysis of 
strength characteristics, which is only representative, it 
may be assumed that any one or all of these materials can 
10 7 28. 1944. Due to space limitations that part of the paper pertaining 
io passenger car design will appear as a separate article in a subsequent 


Vice president in charge of engineering, American Car and Foundry 
Company. 


Railway M 
MARCH, eohanical Engineer 


By E. D. Campbell? 


New materials discussed — 


Future of the freight car 


be used in car construction. Probably I should state here 
that neither aluminum nor magnesium have any prac- 
ticable value as structural members until the base metal 
is alloyed and heat treated, therefore the resultant physical 
characteristics are dependent on the kind of alloys used 
and heat treatment given. 

However, other properties and costs enter the picture. 
The matter of ductility is a serious one in connection 
with some members of a car. I might also mention that 
some alloys tend to become brittle at extremely low tem- 
peratures. Probably the one given the most serious 
consideration by a prospective buyer of equipment is 
that of cost. Here again we can become oriented as to 
the comparison of costs by using carbon steel as a base. 
At present, plates and shapes of carbon steel are $2.10 
cwt. base, Pittsburgh, or a base of 2.1 cents per Ib. Alloys 
of steel vary in cost, of course, as to the kind of alloys 
used. Probably the least expensive is USS Cor-ten. 
This alloy at present costs 3.25 cents base, plus freight. 
The aluminum alloy 24-ST, on which we gave strength 
characteristics, will probably sell for 24 cents per Ib., plus 
freight. Stainless steel may cost in the neighborhood of 
34 cents per lb. The price of magnesium may be as low 
as 25 cents per lb. Plastics cannot be at all fixed as to 
price, inasmuch as so many different kinds are manufac- 
tured and the quantity involved contributes largely to 
the final cost. As a guess, and for comparative purposes 
only, we might say that plastics will cost anywhere from 
45 cents to $1.00 per Ib. 

Just from a cost standpoint the obvious deduction is 
that the low priced alloy steels have an advantage. 
The other factors are cost of maintenance and ultimate 
life of the equipment using the above materials. The 
answers to these factors can be as varied as the so-called 
authorities who are questioned and this is understandable 
inasmuch as the answers hinge on the conditions under 
which the equipment operates. Without looking into 
such variable fields as maintenance and ultimate life 
I shall confine my observations to the record. 


MATERIALS FOR 1944 

At a conference called by the A. A. R. on December 
14, 1943, which meeting included representatives of all 
the large steel companies and the aluminum industry, it 
was stated to the carbuilders present that for the year 
1944 the carbuilders could only consider those materials 
with which we were familiar before we entered the war. 
By the way, this conference also fixed the designs of 
freight cars which the W. P. B. will sanction for con- 
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struction during the year 1944. The record, therefore, 
discloses that 1944 will not unfold any new materials 
for car construction. This eliminates all materials for 
the structural members of freight cars except carbon 
steels, alloy steels and aluminum alloys. The year 1945 
may bring forth materials representing an advance in 
the physical characteristics for the benefit of the car 
equipment industry. However, at the present time, due 
to military secrecy or other considerations, we have not 
become acquainted with such materials. 


MAGNESIUM 


Magnesium does not occur in nature as a metal but as 
an ore, in combination with other elements, known as 
magnesite, of which there were large deposits in Michi- 
gan. Owing to the vast demands of the war, these de- 
posits were becoming so badly depleted that it became 
necessary to develop facilities for the production of mag- 
nesium from another known and unlimited source, namely 
sea water. 

The electrolytic method is the most widely used method 
of producing magnesium from magnesite and, in the case 
of sea water as a source, a preliminary processing is nec- 
essary to get it to a state corresponding to magnesite. 
This consists, after a purifying process of the brine, by 
treating it with an aqueous solution of lime, from which 
magnesium hydroxide is obtained. The hydroxide is 
then brought in contact with hydrochloric acid, from 
which reaction magnesium chloride is produced. After 
being dehydrated and fused it is then ready, like mag- 
nesite, for the electrolytic furnace. 

Briefly, in the electrolytic furnace either magnesite 
from the ore, or magnesium chloride from sea water, is 
decomposed in a bath by electricity and the magnesium 
is separated by collecting on the cathode which is really 
the cells or hull containing the bath. Because magnesium 
is lighter it floats from the cathode to the top of the bath 
where it is collected. 

The outstanding property of magnesium is, of course, 
its lightness, it being two-thirds of the weight of alu- 
minum. In order to be used structurally, like aluminum, 
it must be alloyed and heat-treated. It surpasses alu- 
minum in machinability and can be cast, forged or ex- 
truded as easily as aluminum. It can be formed into 
sheets and plates but not as readily as aluminum. While 
from a weight-strength ratio it surpasses aluminum, its 
deflection is about twice that of aluminum, thus nullify- 
ing some of its weight-strength advantages where deflec- 
tion is a factor to be considered. 

Magnesium corrodes readily due to its affinity for 
oxygen and nitrogen, so it must be primed or painted 
to protect it from contact with moisture. It is not de- 
sirable for use where it comes in contact with excessive 
moisture or salt water. It has a bright silvery lustre, 
which quickly darkens by oxidization. So far no method 
has been perfected to anodize magnesium, like aluminum, 
to preserve its lustre and prevent oxidization. 

It has a definite fire hazard in such forms as dust or 
chips which puts it at a disadvantage with aluminum. 

Magnesium has not been so well known in the past 
and has not been used extensively before the present war. 
Due to its lightness it has found many applications in 
aircraft and as rotating parts in various devices where 
lightness is a factor to be considered. 

With the vast facilities which have been developed to 
produce magnesium its cost, which has in the past been 
high, will naturally approach that of aluminum and open 
up many other fields for application in the automotive 
and industrial fields, as well as aircraft. It will have a 
place in passenger car construction in interior trimming, 
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fittings, and hardware, where strength and appearance 
are not an important factor. 

As stated above, not a great deal is known about mag- 
nesium in service. It has proved satisfactory in aircraft 
engine and fuselage construction and also very satisfactory 
where used industrially. 

Undoubtedly much has been learned during the war 
about the production and behavior of magnesium, which 
is a military secret, but when this information is released 
it will probably open up unknown fields for application. 


PLASTICS 


Plastics are never found in nature, but are man-made 
and therefore synthetic materials. The plastics field is 
very broad in its scope and there are about ten principal 
basic compounds. Among these can be picked materials 
possessing desirable characteristics of strength, tough- 
ness, surface hardness, colorability and clarity. The same 
yardstick for measuring strength and hardness as used 
for metals do not apply for plastics, so careful selections 
for any requirement must be based on experience. 

Plastics do not possess the same strength as metals and 
so in this respect are not comparable with the lighter 
metals although they are in weight. 

Plastics can be readily molded into any shape and 
this art is well developed. In the railroad field plastics 
will be limited to interior passenger car construction, 
where appearance is a factor and not strength, such as 
hardware parts, trimmings, seat parts, window capping, 
table tops and in the fabric form for upholstery. 

The use of plastic resins has been developed for ply- 
wood construction and for bonding of wood or steel. In 
combination with paper, cloth, asbestos and fibre lamina- 
tions have been developed which possess a much higher 
strength than plastics. Micarta and Formica being 
examples. f | 

Plastics are readily formed and machined, some have 
desirable resistance qualities to moisture, acid and alkalies, 
and also possess excellent thermal and electric insulation 
qualities. The field of thermal insulation for plastics 
is being rapidly developed and as-yet not completely 
explored. 

Plastics can be formed with excellent surface appear- 
ance very pleasant to the touch as compared to metals, 
and from the color standpoint any shade of color, as wel! 
as clarity is possible. 

Surface hardness is subect to close study in the selec- 
tion of a plastic compound for the particular use required. 

The initial cost of dies for molding has kept the price 
of plastics very high in comparison with the lighter metals, 
so up to the present time the use of plastics has been 
in the industrial field of appliances, toilet articles, etc., 
where production is high. 

Much has been predicted for the future uses of plastics 
and undoubtedly the use of this material will increase, but 
probably not as broadly as some of the enthusiastic pro- 
moters predict. The extent to which the possible uses of 
plastics will extend will depend largely as to how far 
the cost of materials and production will be reflected in 
the ultimate cost. It is definitely known now what the 
properties, characteristics, limitations and production of 
plastics are, so the increase in scope of their applications 
rests with the cost. 


Freight Cars 
All freight cars must meet the specifications of the 
A. A. R. for design and the I. C. C. specifications for 
safety appliances. Any cars not meeting these specifica- | 
Rallway Mechanical Engines | 
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‘tions will not be accepted in interchange. Consequently, 
any radical changes in design must first be submitted to 
the A. A. R. This body may consent to try out the new 
idea in experimental service. This tryout may extend 
for a period of several months or for several years. If 
then approved it can be applied to cars for interchange 
with the different railroads. The necessity for this is 
understandable inasmuch as the railroads must make 
sure that cars accepted for interchange; first, will stand 
the service; second, can be easily repaired; third, no 
hazard involved in their operation ; fourth, meet all I. C. C. 
requirements ; fifth, repair parts must be stocked so that 
cars can be kept running. Thus, when you read of Henry 
Kaiser or some other industrialist, not in the car game, 
converting their plants to the production of new types 
of freight cars, you can discount such statements because 
their first hurdle to get over in any heavy production will 
be that of having the new design acceptable to the A. A. R. 
and the I. C. C. 

You might, therefore, gather the impression that the 
railroads and the car equipment industry are standing in 
the way of progress, but this is an erroneous idea. The 
facts are that the railroads through the A.A.R., and also 
by individual effort, and the car equipment industry are 
all continually developing new ideas, and improvements 
for railroad cars, A fact which is generally overlooked by 
the public in connection with railroads is that they sell 
transportation and are not basically manufacturers. 

In other words, they do not have a manufactured prod- 
uct to sell but are buyers of equipment with which to fur- 
nish transportation. Thus, when people criticize railroads 
for lacking progressive ideas, they probably do not realize 
that developments in their rolling stock are first instigated 
by the equipment builders and then those improvements 
are subject to research and service tests by the railroad 
before being adopted. This procedure is slow but sure. 
The splendid record of the railroads should be a final and 
adequate answer to any such criticism. The A.A.R. Car 
Construction Committee have for years followed a pro- 
gram which is based in part on improving their rolling 
stock. New demands for speed and carrying capacity 
have brought new problems into the picture which were 
foreseen by the railroads and the equipment industry and, 
so far as consistent, developments made to forestall de- 
fects. As an illustration—the A.A.R. have been conduct- 
ing for the last several years a series of tests of freight 
car trucks capable of sustained high speeds. In my opin- 
ion it is indeed fortunate that the railroads have adhered 
to the policy of approval of the A.A.R. before new ideas 
of equipment were placed in service, otherwise I am 
afraid that the magnificent job accomplished by them 
during this war could not have been made possible. 


A Forecast 


As a forecast of what we may expect in future freight 
cars, and again calling to your attention that this is only 
my opinion, I believe the following: 

1. The conventional freight car will be several thousand 

pounds lighter than those in general use today. 

2. Trucks will be utilized capable of speeds at least up 
to 80 m. p. h. without serious damage to lading. 

3. 'The use of steel alloys for the majority of strength 
members in freight cars will become common prac- 
tice. 

4. A limited number of cars, particularly those because 
of lading are subject to severe deterioration by cor- 
rosion and oxidization, will be built of aluminum 


alloy. 
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Probable Post-War Car Business 


One can read and hear all sorts of prophesies as to the 
volume of new car business for production after the war. 
There is no question but that a large volume of both 
freight and passenger cars will be ordered when the mate- 
rials are available. The number, I suspect, will be some- 
what dependent on the financial condition of the roads. 
Thousands of cars will be needed to replace obsolete 
equipment and cars unfit for service. 

The forecasts vary all the way from 25,000 freight 
cars per year up to 175,000. Any formula used to arrive 
at some conclusion based on replacement due to worn out 
equipment plus obsolescence, plus potential car loadings 
and also plus economic demand for light equipment, re- 
sults in a tremendous number of freight cars necessary 
to be purchased each year for at least a five-year period. 

Other agencies employed in forecasting post-war ac- 
tivities use a formula based on revenue ton miles of 
anticipated business. A conservative estimate is probably 
that at least 100,000 cars will be purchased each year for 
at least a five-year period after the war. 

It may be interesting to look again at the record in 
which we find that the Class I railroads in this country, 
have approximately 1,800,000 freight cars. Of this num- 
ber of cars during the year 1942, cars retired were ap- 
proximately 70,000 and cars built approximately 63,000. 
The above does not include privately owned cars. Know- 
ing that freight cars are fast wearing out due to exten- 
sive use, it is not too optimistic to forecast that 100,000 
new cars per year will probably be purchased. 

The record of the totally owned cars by Class I rail- 
roads as of January 1, 1943, shows that 536,802 cars, or 
30.8 per cent, are over 25 years old, and only 142,138 cars, 
or 8.1 per cent, are under 10 years old. It requires no 
stretch of the imagination to realize that with over 500,- 
000 cars over 25 years old and still in use, the require- 
ments for the first post-war five years could easily be 
500,000 cars. 

The forecast for new passenger cars likewise varies all 
over the map, but the record undoubtedly gives a good 
basis for a guessing contest of the potential future car 
business. 

The record as of January 1, 1943 shows that the Class 
I railroads in this country owned 38,050 passenger cars. 
Of these 19,175 cars, or 50.4 per cent are over 25 years 
old. Under 10 years includes only 1,441 cars, or 3.8 per 
cent. A passenger car over 25 years old, of course, means 
that it was built before 1917 or before the first world war. 
Manifestly, such cars cannot be conceived as modern by 
any stretch of the imagination. Any prophesy, however, 
as to their replacement in my opinion, cannot be based on 
age only, inasmuch as many of these old cars can be used 
in short haul and suburban service. However, railroads 
must equip their mainline trains with modern equipment 
of the last word if they expect to retain and acquire traf- 
fic. A recent survey made by one of the largest industries 
in this country forecasts that 15,000 passenger cars of all 
types will be purchased in the post-war period. I do not 
believe that this forecast intended to state that this num- 
ber of cars will be built in the first year. As a matter of 
fact, the passenger car building capacity in this country 
at the present time is only slightly over 3,000 cars per 
year. I doubt very much, therefore, if even 3,000 cars 
per year will be purchased by the railroads for the five- 
year post-war period. Even in these days of astronomical 
financial figures the expenditure of money in buying say, 
100,000 freight cars per year and 3,000 passenger cars 
per year, together with the motive power and maintenance 
equipment—even with normal prices prevailing—can eas- 
ily approach one billion dollars. 
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Norfolk & Western 
Terminal Capacity Increased 


(Continued from page 104) 


and despatched west without turning to Bristol or to 
Bluefield. 

The photograph, Fig. 1, shows the two outbound in- 
spection buildings, track arrangement, and engine wash- 
ing platform, with the enginehouse in the background. 
These two engine servicing buildings, which are 30 ft. 
wide by 163 ft. long, were erected over inspection pits 
135 ft. in length. The buildings are of brick construction 
with concrete floors, and are equipped with sliding end 
doors which may be closed in inclement weather. The 
interior of an engine inspection building is shown in 
Fig. 2. 

In developing a lubricating system where a modern 
locomotive can be quickly and thoroughly lubricated with 
as many as five different lubricants simultaneously, a 
tip was taken from the modern automobile lubritorium. 
The system is so arranged that all lubrication is done 
from pressure hose. The engine and. valve oils are 
pumped directly from storage tanks in the oil house 
through two overhead pipe lines. These two 114-in. pipe 
lines which carry the engine and valve oils were placed 
in a 6-in. pipe casing together with a 34-in. steam line 
so as to insure the flow of oil in cold weather. The greases 
are pumped from standard shipping drums (located in 
the inspection buildings) through pipe lines to the vari- 
ous stations in the buildings. There are four stations 
on each side of the building. and in addition, engine and 
valve oils are available at four locations in the pit. 

Fig. 3 shows a close-up of the various hose and fit- 
tings used in lubricating a locomotive. At this particular 
station there are six hose, containing: 

(1) Valve oil used in mechanical lubricators for lubri- 
cating valves, cylinders, slip joints, feed-water pump, 
air pump, stoker, parts subjected to steam temperature, 
and split-housing type of roller bearings. 

(2) Engine oil used in mechanical lubricators for 
lubricating driving-box shoes and wedges, engine- 
trailing-truck and tender-pedestal shoes, crosshead 
guides, spring- and brake-rigging pins and bushings, 
reverse-shaft bearings, radial buffers, truck lubricators, 
etc. 

(3) Soft grease used in lubricating various valve- 
gear parts, wrist and knuckle pins, and friction wedges 
not equipped with mechanical lubrication. 

(4) Semi-fluid grease used in lubricating roller bear- 
ings of the floating-axle type. 

(5) An air hose used to operate a rod-cup gun for 
filling rod cups with hard grease. This grease gun is 
shown on the extreme right in the photograph. 

(6) Extreme-pressure oil used in lubricating the side- 
rods equipped with roller bearings. 

Fig. 4 illustrates the lubrication of a modern locomo- 
tive. The first employee is lubricating the valve gear 
with soft grease. The second workman, standing on a 
stool, is filling the mechanical lubricator with valve oil 
from the pressure hose. The mechanical lubricators are 
equipped with snap fittings, which conserve time and 
insure clean oil entering the lubricators. The third man 
is lubricating the roller-bearing side rods with extreme- 
pressure oil. At the same time workmen are filling the 
two mechanical lubricators on the right side of the loco- 
motive, and lubricating the valve gear and side rods. 

When the locomotives are inspected on the incoming 
inspection pit, the reports of the inspectors are conveyed 
to the engine-terminal office by means of a pneumatic 
tube. If the foreman decides to service a particular loco- 
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Average Time for Servicing Operations 


Ash pit, minutes 
Inspection pit, minutes eee E 17 
Coaling station (including taking sand), minutes ....... WU esi ue 
Washing platform (including blowing down and taking water), 

minutes : 1 
Engine inspection sheds, minutes. paw eei. = 


motive in the engine sheds, a detailed report (Form 
MP-62) is sent to the inspection shed by pneumatic tube, 
the work is done, and the report is returned to the 
office by means of the pneumatic tube. 

A study has been conducted of the time consumed at 
Shaffers Crossing in the various servicing operations on 
locomotives. This is shown in the accompanying table. 

This time study also shows that the number of loco- 
motives switched back without being turned is 35 per 
cent, the number of locomotives turned on the turntable 
but not placed in the roundhouse is 28 per cent, or the 
total locomotives serviced without being placed in the 
roundhouse is 63 per cent. The total motive power 
turning time, which is the time elapsed between arrival 
of a locomotive at the ash pit until it is actually made 
ready for service, all classes of locomotives, for an 
average day at Shaffers Crossing, is 3 hr. 52 min. In 
weighing the time consumed in servicing these locomo- 
tives it should be pointed out that a majority are heavy 
articulated locomotives with a tractive force up to 152. 
206 Ib. : : 

These improved engine servicing facilities have stepped 
up the despatching of locomotives at Shaffers Crossing. 
enable the motive power to be more fully utilized, and 
represent a development in engine handling facilities 
that have kept pace with the modernization of motive 
power. 


The Requirements of 
Good Railroad Supervision 
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and select men who not only have the necessary qualifi- 
cations, but who have and put into effective use the 
personality that makes for successful administration. 
Good judgment, common sense, willingness to learn, abil- 
ity to use experience and good advice of others, con- 
stitute some of the personal characteristics. These, 


when applied in the execution of ideas or policy declared 
by management, create opportunity for bigger, more 


responsible and higher paid positions, and it is only nat- 
ural that the man who has aspirations views his present 
position as a stepping stone towards the goal as head 
of a department, and so on; thus, when vacancies occur. 
promotions are made without disrupting or impairing 
the efficiency of a smooth-running organization. 

Finally, we, as railroad men, must continually re- 
member the fact that in our work the man problem— 
the human element—is of utmost importance. Increased 
efficiency of railroad operation, lowering of our operating 
ratios, improvement of our service, increased safety oi 
operation, all depend to a large degree upon the human 
element. Summing up the whole thing in a nutshell— 
the important thing for the supervisor to remember in 
handling men is the fundamental rule, and that is that 
old rule laid down two thousand years ago by the Son 
of a Carpenter, “Do unto others as ye would that they 
should do unto you." Supervision adopting this princi- 
ple will build for themselves and their railroad good 
will and good reputation. 
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EDITORIALS 


An Opportunity for 
The Car Department Officers 


By and large the great bulk of railway freight-car re- 
pair work, including some pretty heavy repair opera- 
tions, is done in the great outdoors with nothing but the 
sky overhead and the earth underneath, with relatively 
few tools and limited mechanical facilities for perform- 
ing the work. This condition is more or less general 
throughout the country and delays equipment and in- 
creases repair costs, particularly in those sections sub- 
ject to excessive temperatures, either hot or cold, and 
inclement weather including rain, snow, mud, ice, etc. 
The man who thinks that car-repair work can be done 
efficiently under such conditions ought to have to patch 
a steel car side in sub-zero weather, repair a roof in a 
downpour of rain, change a pair of wheels in snow or 
mud, or make out a repair card when fingers are numb 
with cold. 

Railroads are now handling a record-breaking traf- 
ic and making money, a substantial percentage of which 
will be authorized for the purchase of new freight cars 
in 1944. What the railroads need is maximum service- 
ible freight-car miles per day and new equipment is 
oly a partial answer to this need. Rapid and efficient 
‘epair of equipment now in service is an equally or 
probably even more important factor. It seems appar- 
mt, therefore, that if capital expenditures are justified 
‘or new freight-car equipment, a reasonable proportion 
X railway earnings might also well be spent to modern- 
ze the facilities needed for maintaining these cars. 

Looking to the solution of the general freight-car 
maintenance problem, one of the first steps, which has 
already been taken by a considerable number of rail- 
toads, is the concentration of freight-car repairs in a 
smaller number of shops and repair tracks, strategically 
located throughout the system. This eliminates many 
small outlying points with attendant important savings 
in labor cost, reduction in material inventories, over- 
head expense and other items chargeable to freight- 
"ar maintenance. 

The next step is the re-arrangement (where neces- 
sary) and equipment of the repair points selected for 
just as efficient operation as possible considering the 
Physical layout of the shop buildings and repair tracks. 
In fact one of the main considerations in deciding 
Which of the smaller repair tracks should be eliminated 
is whether the physical layout does or does not permit 
satisfactory operation, as for example, efficient 
handling of material and the straight line method of 
car repairs where this is desired. Labor-saving tools 
and devices are a vital necessity, second only to protec- 
tion from the weather for the efficient handling of heavy 
car repairs. 
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With almost every organization, including the rail- 
roads themselves, looking ahead to conditions after the 
war and developing specific post-war plans, it seems 
reasonable and in fact essential for railway car super- 
visors to find some means of breaking away from 
their present arduous daily tasks at least long enough 
to form some estimate of what they are going to be up 
against in the way of car maintenance in the future. 
The necessities in the way of repair shop buildings, 
tracks, tools and organizations ought to be studied and, 
if Russia can have a five-year plan, what is the reason 
that railway car men individually and collectively should 
not also be working on a carefully-developed five year 
plan. It is obvious that big tasks and projects cannot 
be carried out in a minute or a year, but with the full 
picture of car repair needs over a period of years out- 
lined in advance, it should be feasible to complete one 
section or unit each year. The result would be, there- 
fore, that, in a surprisingly short time, railroads would 
find themselves equipped with notably improved fa- 
cilities for the important work of maintaining freight- 
car equipment. 

There is no organization in the country which, 
through its individual membership and collective ex- 
perience, knows more about the details of car repair 
work and how it ought to be performed than the Car 
Department Officers’ Association. This group includes 
many of the best-informed and most-aggressive car 
officers and supervisors on individual railroads through- 
out the nation. It would seem to be a constructive 
goal for this association to study and seek to set up the 
essential features of construction and equipment of 
railway shop facilities for handling the various classes 
of freight car repairs, including primarily (1) heavy 
building and rebuilding programs at one central shop 
on each large railroad; (2) medium, cycle repairs at a 
few shops, strategically located on the system; and (3) 
running repairs which must be made at a larger num- 
ber of small points in order to keep equipment in 
service. 

The task of specifying these various car shop re- 
quirements is no easy one because America is an indi- 
vidualistic country and railway men are no exception 
to the rule. They have their own individual ideas re- 
garding how work should be done and sometimes it is 
difficult to get carmen even on the same railroad to 
agree on what they want done. Eliminating relatively 
unimportant details, however, if it should be possible 
for car supervisors to reach a common understanding 
regarding fundamental requirements of car shops for the 
three classes of repairs mentioned and make that in- 
formation available through published committee re- 
ports and official proceedings, so that individual rail- 
ways which want to make an organized effort to im- 
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prove car repair facilities on a system basis will have 
specific recommendations to check against their own 
particular requirements. 

The task of developing these recommendations is 
obviously “down the alley” of the Car Department 
Officers’ Association and, while it is a big assignment, 
much can no doubt be accomplished by breaking it up 
into logical parts and attacking one at a time, possibly 
through the medium of committee reports presented 
over a period of years. The need for more authentic 

_and authoritative information on this subject is urgent. 
A real opportunity and responsibility confronts the Car 
Department Officers’ Association. Let us hope it 
recognizes the need and does something about it. 


What About 
Dynamic Balancing? 


For the greater part of the 10 years in which high- 
speed streamlined trains have been in service on this 
continent there has accumulated a steadily increasing 
weight of evidence pointing to the need of accurate 
balancing of wheels in high-speed trucks, whether they 
be in passenger cars or in locomotives. 

This question of wheel balance is one that probably 
could best be solved by the dynamic method and there 
are several balancing machines of this type available 
that are suitable for the balancing of railway truck 
wheel sets. Those roads that have electric traction 
equipment or electric repair shops which handle repairs 
to large size motors are fairly familiar with the equip- 
ment and technique involved. It is reasonable to as- 
sume, however, that at least insofar as car-department 
men are concerned the question of dynamic balancing 
is one with which they are not too familiar and be- 
cause of the need for the solution of the wheel balanc- 
ing problem and their interest in finding a way to do 
it there are, at the moment, several important questions 
that should be answered for their benefit. 

Several mechanical department people have raised 
the question as to what will be the effect of operating 
cenditions such as slid-flat wheels and brake shoe wear 
or wheel sets that have been accurately machined and 
dynamically balanced. This is an important question 
that must be answered to the satisfaction of those con- 
cerned with wheel wear. 

Some light on this general problem may be found in 
a paper prepared by K. F. Nystrom of the Milwaukee 
for inclusion in the 1943 Yearbook of the Car Depart- 
ment Officers’ Association in which he deals with the 
question of wheels for high-speed service and includes 
the statement that "It is an important requirement that 
wheels under high-speed equipment be kept concentric 
within .010 in. Their treads must be smooth and fairly 
close to the original taper. This does not mean that a 
wheel has to be the original 1 and 20 taper or that it 
cannot be run with considerable wear but it does mean 
that the tread must not be allowed to develop local 
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sharp tapers. The biggest factor in producing wheel 
shimmy is what the car department men class a second 
flange—a short sharp taper close to the throat of the 
main flange. Under high-speed equipment this second 
flange can cause wheel shimmying if as high as \ in. 
We have had cars with decided wheel shimmy when the 
second shoulder could be discovered only by feeling; 
that is to say, not perceptible to the eye when the wheel 
was in the truck." 

There is hardly anyone familiar with railroad trucks 
and their operation who might not be willing to con- 
cede that to have wheel sets in dynamic balance is most 
desirable. It is also apparent as evidenced by Mr. 
Nystrom's statement that a very slight amount of wear 
will set up undesirable conditions such as shimmying 
in a car wheel at high speed. Here is one evidence oí 
unbalance due to wear. 

At the present moment tests are being made to deter- 
mine the value of this type of balancing and in the 
interests of making available the technical data which 
so many are awaiting with interest, it seems worth 
while for the railroads and the manufacturers to work 
together in an effort to find out to just what extent 
dynamic balancing may contribute to the difficult prob- 
lem of high-speed railway truck design and operation. 


Train Telephone 


Over a period of several weeks, the railroads have been 
taken to task by Drew Pearson on the radio, for their 
failure to employ “radio-telephones” on trains. Ac 
cording to his statement, had trains been so equipped. 
recent disastrous wrecks could have been avoided. This 
statement indicates rather complete innocence on his 
part concerning what the railroads do to protect pas- 
sengers, and what they have done and are doing toward 
the development of train telephone. 

In the first place, the Pearson criticism discounts 
the railroads’ long and enviable safety record. It says 
in substance that wayside signals, cab signals, cen 
tralized traffic control, operating practices, etc., are im 
adequate and implies that train radio, unlike all a 
devices, would not be subject to equipment failure 
man failure. 

For the record, it should be recalled that the man 
facturers and the railroads have been working to de 
velop an adequate train telephone for a long time. A 
carrier-current system was tried out in 1925. 
radio-telephone was installed in 1926, and another t 
1927. An inductor type system, using the rails and 
wayside wire, appeared in 1933 and was quite tho 
oughly tried out. Over the same period of time th 
were other systems falling into these general classifi 
cations which were also tried. Variously, they failed 
fulfill all requirements. In the case of the “radio-tel 
phones" referred to by Mr. Pearson, they were una 
to maintain continuous communication at all times, a 
since they broadcast their sending, it was n 
for the Federal Communication Commission to g 
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a license for their operation. This it did in the form 
of experimental licenses, but since there is such demand 
for wavebands up to and including the so-called “short 
waves,” it seemed improbable that a permanent license 
could be issued for railroad application, and the manu- 
facturers did not feel that they could continue with de- 
velopment work under these circumstances. 

The “earth-current” system was brought out in 1937 
and this has now been developed to produce the system 
used on the Pennsylvania as described elsewhere in this 
issue. Carrier-current systems are in service in a num- 
ber of yards for both two-way and one-way communi- 
cation. 

A layman might have cause to wonder why such 
communication systems were not installed the moment 
they were conceived. Anyone entertaining the thought 
should be reminded that once a system is adopted, it 
must be generally applied to be effective; and since it 
is inherently a device for improving train operation 
rather than one for promoting safety, it is important 
for the railroads to find one- which meets all require- 
ments before committing themselves to a certain type. 

With specific reference to radio-telephone, there is rea- 
son to suppose this may become available for railroad 
service. Micro-wave sending and receiving radio sets 
can now be made which work in the million-cycles 
range where an almost unlimited number of assignable 
bands are available. They do not broadcast in the ordi- 
nary sense since they are limited to visible distances and 
they can furthermore be beamed to send in only one 
direction. Unfortunately for the railroads, their present 
development is still a military secret and their applica- 
tion to railroad operation must wait until the end of the 
war. 


The Steam Locomotive 
Now and in the Future 


One of the important factors favorable to the conven- 
tional steam locomotive in economic comparisons be- 
tween it and other types of motive power is its rela- 
tively low first cost. To undertake future development 
along lines which appreciably narrow this advantage, 
unless one or more of the outstanding advantages of 
other types of motive power are thereby substantially 
reduced or offset, is to weaken its competitive position. 

It was to the preservation of this advantage of the 
steam locomotive that General Young* addressed him- 
self last December when he questioned the justification 
of the variety of types of steam locomotives purchased 
and, indeed, of the variety of designs of each type which 
prevent the building of locomotives in lots of sufficient 
size to permit the application of productien methods. 
To attain the advantage of low first cost in production 
implies a very considerable degree of standardization 


— 


, See "A. S. M. E.-A. I. E. E. Discuss Selection of Motive Power” 
at the January, 1944, Railway Mechanical Engineer, page 2, an abstract 
of an address Brig.-Gen. D. Young (retired) delivered before a 
session at the 1943 annual meeting of the American Society of Mechan- 
ical Engineers sponsored by the Railroad and Oil and Gas Power Divi- 
don of that society and the Committee on Land Transportation of the 
merican Institute of Electrical Engineers. 
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not only of basic wheel arrangement but also of boilers, 
beds, cylinders, wheels and of many other details. 
But, even though it is more than a century old, the 
steam locomotive has not yet reached a final state of 
perfection. Standardization should not be allowed to 
close the door to changes of demonstrable value. The 
character of worthwhile developments to which the 
steam locomotive may well be subjected is partially 
indicated by the variations in the proportions of locomo- 
tives of the same type which were pointed out by Gen- 


` eral Young. They would include some attempt to 


determine the optimum relationships between grate, 
heating surface and cylinders. It is possible that 
studies of these questions might lead to the conclusions 
that, between considerable limits, one choice is about 
as good as another. Such a conclusion, once widely 
accepted, should go far toward making agreement pos- 
sible on standards which would influence first cost in 
the right direction. 

The issue with respect to the basic proportions of 
the locomotive are to some extent confused by factors 
of locomotive design which are not yet generally subject 
to statistical appraisal. Perhaps the most important 
of these is the whole chain of communications between 
the boiler and the cylinders. On the adequacy of the 
capacity of these passages depends the maximum boiler 
capacity and the efficiency of the boiler in the high- 
output range. Equally dependent on these passages is 
the maximum horsepower developed in the cylinders. 

Even on the boiler there are conflicts in ideas. For 
instance, which is most important: the relationship 
between grate area and gas area through the boiler, or 
the relationship between grate area and heating surface? 
Other factors affecting boiler output and performance, 
named by C. A. Brandt, f late chief engineer of the 
Superheater Company, are the proportion of firebox 
heating surface, and the hydraulic depth and length of 
flues. 

There will always be the need of improvement and 
refinement in the design of mechanical details, a field 
closely related to metallurgical progress. Experience 
with one all-welded boiler justifies the exploitation of 
this construction. Only experience will determine its 
full economic value. 

Those interested in the future of the steam locomo- 
tive face the delicate task of eliminating useless varia- 
tions in design and at the same time pushing forward 
certain lines of research and development. Locomotive 
history should crystallize opinion behind the proposi- 
tion that there are many design variations, useless in 
themselves, and against overall economy. The rail- 
roads and the manufacturers have been associated with 
each other so long that they should be able to achieve 
a degree of cooperation sufficient to study a few funda- 
mental questions on which no common understanding 
has yet been developed. 


f See “A Study of The Locomotive Boiler," in the February, 1940, Rail- 
way Mechanical Engineer, page 43, an abstract of a paper presented by 
Mr. Brandt at the 1939 annual meeting of the American Society of 
Mechanical Engineers. 
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Reundtable 


More Miles from Passenger Cars 


In spite of the combined efforts of the railroads and the O. D. T. 
to discourage passenger travel, the railroads continue to be taxed 
to the very limit in handling an unprecedented traffic. New pas- 
senger cars are not available and every possible device has had to 
be resorted to to increase the utilization of the existing equipment 
to a very maximum. Naturally the mechanical department has 
had to play an important role in the stupendous effort which is 
being made to squeeze every possible passenger-mile out of the 
cars and locomotives. 

In an effort to contribute in a practical way in this emergency 
the Railway Mechanical Engineer last month announced a round- 
table discussion on how to get more out of the passenger cars. In 
effect, these pages are therefore a clearing house of the great 
variety of ways in which the mechanical department is exercising 
ingenuity and effort to keep the cars rolling, in spite of equipment 
and manpower difficulties. 

We should like to take this opportunity to express keen appre- 
ciation to those whose contributions appear, for the fine way in 
which they have supported us in this endeavor. True, there is a 
certain amount of duplication in the various expressions and, yet, 
each one contains some concrete and practical suggestions not 
voiced by the others. "Taken as a whole, they dramatize in a 
decided way the thorough and constructive effort which is being 
exerted by the mechanical departments of our railroads to do their 


full part in helping to win the war. 


Atchison, Topeka & Santa Fe 


We have been confronted with an unprece- 
dented demand for  passenger-carrying 
equipment and in order to meet that situa- 
tion, it has been found necessary to intensify 
the efforts of those in supervisory capacities 
who have to do with the servicing and 
furnishing of equipment. Hearty and re- 
sult-producing cooperation in that respect 
has been realized and to that, more than 
any other feature, we are crediting our abil- 
ity to establish the performance thus far 
attained. 

There are, of course, many problems 
which come up daily which must be met 
in a satisfactory manner, but it would 
be burdensome to undertake to set out for 
publication any number of these; in order, 
however, to illustrate what we have in 
mind, mention might be made of a problem 
in connection with the operation of dining 
cars: : 

It had heretofore been the practice to 
provide linen table covers in the dining 
cars. The increased number of passengers 
to be fed materially increased the amount 
of linen required and this demand could 
not be met with available laundry facilities ; 
likewise, the wear and tear progressed and 
replacement linen was not procurable. In 
order to meet this situation, it was neces- 
sary to improvise a satisfactory covering 
for our dining car tables, and again we 
were confronted with limited types of mate- 
rial available for this substitution. After 
casting about hurriedly we found a source 
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of supply of a satisfactory type of lino- 
leum, and in order to avoid the delay and 
loss of service of the dining cars in making 
the required change-over, complete car 
sets of dining car tables with the substitute 
covering were made up and shipped to our 
principal passenger terminal layover points, 
so that the existing tables could be removed 
and the modified tables applied. In that 
way the entire fleet of dining cars was re- 
modelled in a very short time without any 
loss of the use of cars in their regular as- 
signments.—J. M. Nicholson, Asst. to Vice- 
President. 


Chicago & Eastern Illinois 


In the "good old days":—Coach 2501 is 
in the coach yard with the pedestal liners 
badly worn and the boxes cocked, the brake 
hangers pretty badly worn and a consider- 
able amount of work necessary, but the 
car will make a few more trips and we 
will hold it out all next week and get the 
work done. But this was in the "good old 
days," when there were plenty of coaches 
available and it was possible to hold a 
coach out of service to do this work. 
Under present conditions, with the ne- 
cessity for keeping passenger car .equip- 
ment in service, the coach yards are antici- 
pating their work and keeping up the 
repairs in a piecemeal fashion so that the 
car will not get in a generally defective con- 
dition. It is not uncommon to start on one 
end of a train and overhaul the cars one 


truck at a time, even though they are mt 
at the point where repairs are absolute: 
necessary at the moment. By the time tł: 
work is completed on the entire train, it < 
time to start over at the head end agai:. 
In this way, we have learned that it is mt 
absolutely essential to hold passenger c:- 


equipment out of service for long peric: 


of time for maintenance and running r- 
pair work. 

This practice is aided very materially ty 
having more complete and detailed repor. 
of troubles and difficulties experienced cn 
the road. These reports are made by tran 
crews and by inspectors at intermediate 
points, so that even before the passeng: 
car equipment arrives at the coach shop 
the forces are well posted on exactly tlw 
conditions that need correction on the par- 
ticular trip.—D. J. Sheehan, Supt. Moti e 
Power. 


Chicago Great Western 


In our passenger yards where troop move- 
ments must be serviced, work was speeded 
up considerably by installing improved 
water lines with more outlets, thereby ob- 
viating the necessity of making more than 
one spot in the handling of 14 to 20-car 
troop trains. Approximately 20 minute: 
was cut off in the time usually necessary 
to service such trains. 

At our important car-repair tracks, work 
was speeded up by installation of concrete 
runways, the use of small gas-propelled 
material delivery trucks and high powered 
air jacks.—S. M. Golden, Vice-President. 


Chicago, Rock Island & Pacific 


Among some of the things that have beer 
necessary are the following: 

We made no particular outstanding plan: 
in our terminal train yard operation tha 
were not already in effect prior to the 
war period, except to speed up the handling 
We took a considerable amount of pas 
senger-car equipment out of storage tha 
had been set aside because it was no 
needed and was generaly worn out, re 
conditioned it and put it back in regula 
service. We intensified the pooling of car: 
among the various trains and reduced th 
layover period, so as to get a better utiliza 
tion of the equipment. The general shop 
ping of cars was reduced to a minimun 
by increasing and spreading out the repai 
forces and doing more extensive runnin; 
repairs. 

We made some changes in dining car 
and other passenger cars, to increase seat 
ing capacity. We removed some passenge 
equipment that had been assigned to wor! 
train service and caboose service on branc 
lines, reconditioned it and reinstated it i: 
revenue passenger service. To reduce lax 
over time and maintenance time furthe 
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we equipped ourselves with spare parts, 
such as extra running-gear parts, seats, 
chairs, ranges and other kitchen and pas- 
senger-car appurtenances, so that these 
parts can be changed out as needed during 
layover periods, without cars missing their 
runs, thus avoiding the necessity for shop- 
ping. In other cases, where the layover 
was short, we laid out our work in such 
manner as to do a part at each layover pe- 
riod until the particular job was completed, 
and without any inconvenience to the pub- 
lic—G. P. Trachta, General Supt. Motive 
Power. 


Delaware & Hudson 


Needless to say, with the limited supply 
of cars available, it is necessary to keep 
as many as possible in active service to meet 
the unprecedented volume of passenger 
trafic. Obviously, it is imperative that 
the number of unserviceable cars be kept 
at the lowest possible minimum. To 
attain these objectives is the function of 
the car department. 

While the critical shortages of material 
and the manpower situation have made the 
task no easy one, our supervisors have been 
and are constantly seeking ways and means 
of meeting the emergency. It calls for all 
the ingenuity and resourcefulness they can 
exercise. The element of time is so im- 
portant that constant planning and re- 
scheduling of work is necessary to secure 
the maximum in efficiency with the facili- 
ties at their disposal. 

It is difficult to single out any one item 
that has contributed more than another 
to the progress made, since I feel everyone 
is conscious of his responsibility on the 
home front and is displaying an excellent 
spirit of cooperation to get the job done 
in the shortest time possible. 

True some changes have been made to 
effect prompt release of equipment. Some 
of these may be of interest, as for ex- 
ample: 

I. Normally, it is our practice to sched- 
ue cars for periodical overhauling and 
repainting. Due to the lack of extra equip- 
ment, the shopping of cars today is deter- 
mined by an actual inspection of the unit, 
with the result that only such cars as ac- 
tually require attention are withdrawn from 
service. Thus better control is had of shop 
capacity and plant facilities, and fewer 
unserviceable cars are held awaiting shop. 

2. Labor saving facilities, such as track 
pit installations, expedite repairs, particu- 
lrly truck details; car pulling devices 

minimize delays in moving cars in and out 
of shops; portable welding machines per- 
mit more extensive welding operations; in- 
tensified use of tractors over well main- 
tained roadways permits expeditious han- 
dling and delivering of materials, etc. 

_ 3. Cars, of course, must be maintained 
in a sanitary and presentable condition 
for the convenience and comfort of the 
traveling public. The requirements are 
very exacting and must be met at the ter- 
minal where cars receive attention. The 
daily routine of servicing and cleaning 

must be done promptly and on schedule in 

order that the cars will be available for 
the consist of designated trains. To that 
end we follow a system whereby the work 
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is carried out in an efficient and orderly 
manner. For example, the force is organ- 
ized in groups, with each group receiving 
a definite assignment and specializing in 
certain operations. This tends to speed 
up the performance, since it avoids con- 
fusion and interference from overcrowding 
which so often is the case when too large 
a gang is assigned to a car, particularly 
on interior work. Incidentally, close obser- 
vation is constantly made of our equip- 
ment by those in charge to see that cars 
receive proper attention from the stand- 
point of thorough cleanliness, which elim- 
inates to a large extent the necessity of 
taking cars out of service for heavy clean- 
ing. 

Frequently, cars are cut out of trains 
for light repairs which require immediate 
attention upon the arrival at the shops. 
We endeavor so far as possible to make 
such repairs in the yard to avoid extra 
switching. In such circumstances the im- 
portance of close cooperation between trans- 
portation and car departments is obvious. 
I am happy to say that such cooperation 
prevails, with result that representatives of 
both departments are made acquainted with 
the requirements of the service, and knowl- 
edge, therefore, is had of the equipment 
available to meet such requirements. 

It is doubtful whether I have added 
anything novel or constructive to this dis- 
cussion, since I feel that whatever success 
has attended our efforts in this emergency 
can, in the main, be ascribed to cooperation 
and coordination of forces together with 
intensified use of existing facilities—R. J. 
Mason, General Foreman. 


Denver and Rio Grande Western 


Our mileage of system cars only for the 
year 1943 increased 22.71 per cent over 
1942, without increasing quota. This was 
accomplished by: 

Better distribution of equipment; that is, 
cars were sent to points where service was 
anticipated, instead of holding at various 
stations for emergency. 

Cars were relayed. Diners were cut out 
at the first available station after need for 
their service ceased, and picked up by train 
in opposite direction, thus avoiding long 
layover at terminals. 

Coaches partially loaded were cut out 
when it was possible to transfer their pas- 
sengers to other cars. Baggage cars were 
handled in a similar manner. Both types 
were thus available for earlier movement, 
instead of long layover. 

Lounge cars were assigned to coach 
service. 

Repairs were speeded up by working 
overtime whenever practicable, decreasing 
dead time. 

Cars were inspected, serviced, and re- 
paired when possible, at stations instead 
of car yards, reducing the time out of 
service and making them available for 
immediate service on other trains. To do 
this, automobile service was furnished be- 
tween car yards and stations for transpor- 
tation of men and supplies. Portable equip- 
ment boxes were located at convenient 
points at stations, containing necessary sup- 
plies and tools, including special journal 


jacks which allowed quick attention to 
boxes without moving cars away from 
station platforms. In some cases of high 
platforms, ordinary jacks cannot be used 
efficiently. ! 

Since the start of the war we have in- 
stalled yard inspection pits and two modern 
yard drop pits, each covering three tracks 
and release track, at the principal terminal. 
Also inspection pit and drop pit in coach 
shop. At other terminal there have been 
installed inspection pits and three track 
drop pit. All inspection pits are provided 
with car pullers. 

Regular schedule of shopping has been 
modified to the extent that no cars are 
held out of service, waiting.—P. C. With- 
row, Asst. to Chief Mechanical Officer, and 
L. H. Day, Supt. Car Department. 


Great Northern 


The problem of providing maximum service 
from the limited number of passenger cars 
available has been a trying one, necessitating 
extreme alertness, careful planning, and 
a lot of on-the-spot sound judgment and 
native ingenuity. 

Among major items are: Postpone gen- 
eral shopping as much as possible by giving 
the car a quick intermediate light repair 
turnover, at which time worn parts impor- 
tant to safe running of the car are put in 
good condition. Keep the number of-cars 
in the shop at lowest possible minimum 
and work two or three shifts to expedite 
movement through the shop. Press into 
regular service cars ordinarily held at dif- 
ferent points for protection service. Many 
car-days may be saved on shorter runs by 
arranging for turn-around service or by 
continuing the car on a connecting run, 
thus materially reducing idle car time and 
releasing cars for other runs. When cars 
are bad ordered have immediate repairs 
made quickly so car may be promptly 
returned to service. Have on hand such 
devices as occasionally fail and change out 
the bad order device rather than hold the 
car out of service. 

In coach yard have good, alert supervision 
so that the most urgent work shall be given 
preference and all work be efficiently han- 
dled. Keep all appliances, such as wheels, 
journal boxes, air brakes, couplers, draft 
gears, heat, etc., in good condition, thus 
avoiding in-service failures. Many setouts 
for cut journals may be avoided if upon 
errival of the train at inspection points 
journals are carefully “hooked” to remove 
grabs and wipes, using a special hook for 
that purpose. If a bearing is found run- 
ning at an abnormally high temperature it 
should be raised and cleaned, or renewed 
if necessary; this can be done in a very 
few minutes if, as should be the case, all 
necessary paraphernalia is handy ; a poten- 
tial hot-box delay or setting out of the 
car for a cut journal may be averted. A 
device that has saved a number of setouts: 
is a small emery air grinder which we 
couple to the trainline and use to grind 
off built-up wheel tread metal caused by 
skidding. 

Traveling train inspectors are a big help 
in checking and repairing in-transit such 
items as lighting, air conditioning, heating, 
care of journal boxes, etc. 


— 
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Manpower shortage is the most serious 
obstacle, especially experienced personnel, 
so that it is necessary to utilize available 
help in such a manner that maximum 
results be obtained under such adverse con- 
ditions —J. G. Pool, General Supt. Motive 
Power. 


Minneapolis, St. Paul 
and Sault Ste. Marie 


Speeding up in servicing the cquipment 
has been accomplished by working yard 
employees overtime and by passing up some 
of the repair work in our shops and doing 
the work that is necessary to keep the cars 
in a safe running condition. The result of 
this is that we are behind with our regular 
shopping. 

We have no new tricks in management— 
just long hard hours for our supervisors and 
men. However, our three-shift set-up in 
the shop has helped more than anything 
else to enable us to recondition a car in 
cne-third of the time ordinarily used on 
a one shift a day system.—4. M. White, 
General Foreman Passenger Cars. 


Missouri Pacific 


The maximum utilization of passenger cars 
essential to meet wartime exigencies is in 
a large measure dependent upon the length 
of terminal detention. The problem of in- 
creasing the availability of this equipment 
for service is basically one of expediting 
inspection, repairs, cleaning and servicing 
to the fullest practicable extent. 


Essentially, inbound inspections should be: 


completed as promptly as possible after ar- 
rival of trains at terminals so that sufficient 
advance preparations may be made to per- 
form necessary repairs without incurring 
any undue delays. 

Cycle terminal repairs, such as the C.O.T. 
&S. of air brakes; periodical repacking of 
journal boxes; renewal of worn wheels, 
and work of similar character should be 
anticipated and so scheduled as to prevent 
excessive accruals of cars for such atten- 
tion at any one time and thus avoid delays 
in bad order. 

The peak requirements have confirmed 
the feasibility of accomplishing during lay- 
over periods of cars considerable work 
which previously involved release of equip- 
ment from service for repairs. Typical of 
work that can be performed within reason- 
able lay-over periods are such items as re- 
placements of seat cushions and backs, win- 
dow sash, curtains in car sets, carpets and 
composition floor coverings, painting of car 
floors and touch-up painting. 

In like manner the unprecedented volume 
of traffic and the more constant usage of 
equipment under present conditions, with 
resultant accelerated wear, have led to the 
realization that certain more extensive 
maintenance, intetmediate to scheduled shop- 
ping of cars, can be taken care of in pas- 
senger car repair yards with an appreciable 
reduction in the time cars would otherwise 
be held out of service for advanced shop- 
ping. The following operations are repre- 
sentative of attention which ordinarily can 
be given at terminals to passenger cars 
within an average period of four days: 
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Essential repairs to trucks, draft and buí- 
fer arrangements and brake rigging. 

Repairs to air conditioning and electrical 
equipment. 

Test and repair water, steam, air and sig- 
nal equipment. 

Door and window repairs, 
weatherstripping. 

Vestibule repairs. 

Repairs to seats and renovation of up- 
holstery. 

Floor repairs. 

Exterior and interior repainting, including 
relettering. 

It is equally important to reduce to a 
minimum the number of cars and time in 
shops for classified repairs, and these re- 
sults can be enhanced by scheduling work 
in advance and having proper materials 
available before cars are shopped. 

Where the lay-over period of passenger 
cars in yards is extremely short, it has been 
found advantageous to utilize the available 
time between arrival of trains at passenger 
stations and movement to yards for pre- 
liminary interior cleaning, and conversely 
to perform final touch-up cleaning during 
movement from yards to stations.—7L.. R. 
Christy, Supt. Car. Department. 
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New York Central 


The unprecedented volume of passenger 
traffic has brought about the most intensive 
use of passenger cars that railroads have 
ever before been called upon to meet. To 
cope with this situation, which resulted 
in a very substantial increase in car mileage, 
greatly increased car maintenance, with 
the shortness in layovers at terminals, has 
severely taxed facilities for carrying on 
this work. Drop table facilities, which are 
adequate to take care of the usual amount 
of work with one shift operation, have had 
to be manned to provide for two and some- 
times three shifts, and in view of the high 
mileage that the cars are making, special 
inspection and maintenance forces have 
had to be increased to make possible the 
prompt turning of cars at terminals. 

Because of the difficulty encountered in 
sparing cars for the shop, the recondition- 
ing of trucks, which includes brake rigging 
and the maintenance of draft gears, has had 
to be resorted to at carefully selected out- 
side points. Improvements in designs of 
parts, which were troublesome, have been 
accelerated to reduce the amount of main- 
tenance work at turnaround points, and 
the adoption of self-locking and self-spread- 
ing types of cotters for use in brake equip- 
ment pins has largely overcome the loss 
of pins en route. The adoption of a sys- 
tematic plan for general maintenance of 
air conditioning equipment at periods other 
than when cars are shopped for general re- 
pairs, has substantially lessened terminal 
maintenance with improved continuity of 
performance. 

Reduction in switching of cars at ter- 
minals incidental to making up trains gives 
the inspectors and maintenance forces more 
uninterrupted time to perform their work. 
Application of metal of the anti-skid type 
to vestibule platforms and trap doors, 
thus eliminating the rubber tiling which 
has to be replaced when worn, has saved 
considerable in maintenance af terminals. 


. lished facilities. 


Advantageous locations of emergency re- 
pair materials at intermediate terminals 
contributes greatly to reduction in terminal 
detention—W. H. Flynn, General Supt. 
Motive Power and Rolling Stock. 


Norfelk & Western 


The intense utilization of passenger equip- 
ment cars under war conditions has been 
made possible by speeding up inspection, 
servicing, and heavy repairs. Some of the 
more important methods used to keep pas- 
senger equipment cars rolling are as fol- 
lows: 

Decrease the time required for shopping. 
In pre-war days it was customary to keep 
a passenger car in the shops four to six 
weeks for heavy repairs. Now, for the 
same class of repairs, the time has been 
reduced to 12 to 14 days. 

Particular attention should be given to 
the draít gears, couplers, equalizers, brake 
rigging, wheels, journal-box assemblies, 
etc., when the cars are shopped. The appli- 
cation of heavier couplers to cars is a good 
investment and will pay dividends in these 
war times when trains are abnormally 
heavy and long. 

Passenger-car equalizers should be given 
a Magnaflux inspection at shopping periods 
so that all inherent defects may be discov- 
ered and defective equalizers discarded. 

Drop-pit jacks for removing passenger- 
car wheels should be installed at the princi- 
pal coach yards. In cases where a pas- 
senger car comes into a terminal with a 
hot box and scored journal, the wheels can 
be dropped and a new pair applied, and 
the car can be continued in the train with 
a delay of approximately thirty minutes for 
changing wheels. This is of particular 
advantage in handling military movements. 

Install mechanical car washers at ter- 
minals located at the ends of runs so that 
passenger equipment cars can be quickly 
washed and made ready for service. 

The use of porters to assist in cleaning 
the interior of cars on line of road is a 
great benefit to the general appearance and 
cleanliness of the interior of the cars.— 
C. E. Pond, Asst. to Supt. Motive Power. 


Pennsylvania 


Unprecedented passenger travel and its at- 
tendant increase in passenger car servicing 
and maintenance, have heavily taxed estab- 
This, together with the 
loss of trained personnel, made necessary 
certain expeditious measures to meet the 
situation, among which were the following: 

1. Augmentation of total seating capacity 
of existing equipment to the extent of more 
than 16,000 seats by conversion of parlor, 
sleeping and observation cars to full 
coaches; also modification of, and installa- 
tion of seats in, the baggage and mail com- 
partments of combined type cars in addi- 
tion to conversion of a number of freight 
box cars to coaches. Also fitted up forty 
troop sleepers and four kitchen cars by 
modification of box cars. 

2. An on-the-job training pregram for 
new employees, male and female; also train- 
ing of employees for positions requiring 
more skill as well as training of candidates 
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for supervisory positions, in anticipation 
of changes in force due to employees either 
voluntarily entering the armed forces or 
induction into military service. 

3. Installation of additional tools, such as 
cutting and welding equipment, power jacks, 
hoists, etc., to lighten and facilitate the 
work, particularly where women are em- 
ployed. 

4. Installation of rest room facilities for 
women. 

5. Pre-fabrication of material, as far as 
practicable, to reduce labor at point of 
application and have it readily accessible. 

6. Accelerated anticipation of material 
requirements to avoid out-of-service delay 
to cars awaiting material. 

7. Simultaneous performance of periodic 
maintenance operations to reduce number of 
shoppings per year. 

8. A program of truck overhaul at a cen- 
tral repair point and exchanging trucks 
under cars, to avoid time of cars out of 
service while trucks would ordinarily 
undergo repairs. 

9. Arrangements have been completed for 
the installation of mechanical car washing 
machines, both permanent and portable, for 
exterior washing of cars, to release a num- 
ber of employees for use on interior clean- 
ing work, 

10. Traveling car cleaners placed on 
trains which not only keeps cars in pre- 
sentable condition enroute but lessens serv- 
icing time in yards and terminals, which 
is of particular advantage on short turn- 
around movements.—H. W. Jones, Chief of 
Motive Power. 


Southern Pacific—Los Angeles 


Additional forces of trained and qualified 
people have been added to our supervisory 
staff to facilitate the handling of equip- 
ment and functioning of our organization. 

Key supervisors have spent considerable 
time educating and helping younger super- 
visors bring about coordination between 
the various crafts and new help acquired 
as the manpower turn-over resulting from 
selective service has made it mandatory to 
school workmen and supervisors as well. 
A suggestion system for employees, which 
has been encouraged, has proved bene- 
ficial to workmanship and output. 

A public address system, with the micro- 
phone in the administration office, over 
which instructions and directions can be 
given to the various supervisors and lead 
people throughout the entire yards has 
proved invaluable as a time saver. 

A large master bulletin board bearing 
the numbers of the various tracks, the train 
consist on each track, and time of departure 
of the equipment from the yards serves as 
a time saver to all departments and par- 
ticularly to new employees. 

Our cleaning forces are organized in 
groups with lead people all working under 
general supervision of coach cleaner super- 
visors. We have found it advantageous to 
specialize. these people, assigning various 
groups to different phases of the operation, 
such as outside scrubbers, inside cleaners, 
window cleaners, truck cleaners, icing and 
watering crews, etc. 

Our electrica] crews are grouped and 
assignments so made that there is no re- 
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tracing of one another's work. A bulletin 
board is maintained in the electrical shop 
where any jobs of a special nature are 
posted and assigned; upon completion of 
the job the notice is removed. All electrical 
appurtenances, such as train lighting, elec- 
tric elevator motors, fluorescent lighting 
motor alternators, radio, public address sys- 
tems, and air conditioning are covered by 
this group under the supervision of elec- 
trical supervisors. 

The paint crew is maintained to touch 
up interiors as well as vestibules, vestibule 
steps, outside sash and gothics and also 
maintain a regular quota of headend cars 
painted inside and out. 

Periodical maintenance of this equipment 
is effected by the exchanging of parts, in- 
cluding cylinder pistons equipped with 
spring and packing cup. A similar practice 
is followed extensively with other materials, 
such as various types of doors, window 
frames, seats, tables, drapes, carpets, floor 
slats, toilet fixtures, etc. 

We have an elevated track upon which 
our streamline equipment trains are placed 
for thorough inspection and servicing by 
the various crafts. There are two drop 
pits on this track for changing out car 
wheels which are delivered to and removed 
from the pits with automotive lift trucks 
from a central storage point in the yards. 

We now have on order a Whiting pas- 
senger car washer which we anticipate will 
be an asset to the speeding up of servicing 
and turning of our passenger equipment. 
Upon installation of this washer in our 
Los Angeles coach yard, inbound equip- 
ment can be run through in its route to the 
designated service track where all opera- 
tions will be stepped up due to no inter- 
ference from outside wash gangs. 

Women are employed in the making of 
loosely twisted packing rolls for ready ap- 
plication to the journal boxes. This method 
prevides more uniform packing rolls and 
speeds up box packing operations, thereby 
enabling us to keep all equipment up-to-date 
in this respect—E. E. Packard, District 
Master Car Repairer. 


Southern Pacific—Sacramento 


The large increase in the number of pas- 
senger cars handled by the Southern Pa- 
cific has taxed the main terminals to the 
utmost. Management, recognizing the ne- 
cessity for fullest cooperation of all de- 
partments in successfully handling the in- 
crease, has held meetings with key men 
involved to bring out new ideas for quicker 
turning of equipment. 

Cleaning Interior and Exterior—Clean- 
ing passenger cars is one of the toughest 
problems confronting the terminals, and 
was overcome to a great extent by em- 
ployment of additional women coach clean- 
ers at the main terminals, and inauguration 
of this service at intermediate terminals 
where a passenger train would lay over 
for any appreciable length of time. 

Each gang of cleaners was placed under 
the direction of a leader at both the main 
and intermediate terminals. This method 
allowed better supervision of gangs. Also, 
additional foremen were employed at the 
large terminals. 

This same practice was followed in wa- 


tering and icing, and in the application of 


toilet paper, towels, drinking cups, etc. 


At Oakland (Calif.), which is one of the 
large terminals, a schedule board was 
erected in the approximate center of the 
passenger yard and thereon is posted the 
train number, track number, and car num- 
bers in the consist of the train; also the 
time train is to be completed and taken 
out of yard. This schedule board is main- 
tained by a clerk, who is in contact with 
operating forces at all times to obtain 
information for adding to or subtracting 
from the various train consists in the yard. 


Painting—In order to keep up the gen- 
eral appearance and cleanliness of the 
equipment a system of cleaning and paint- 
ing was undertaken at main shops, main 
terminals, and intermediate terminals. 
Wherever a passenger train laid over for 
a few hours this job was undertaken. In 
cases of local trains an extra car was sent 
to the layover terminals to be completely 
cleaned and painted and after receiving 
this painting it was placed in the local 
train and another car was talcen out which 
required cleaning and painting. 

On arrival of local train at main ter- 
minal the newly painted car was placed 
in a through train and one requiring clean- 
ing and painting was taken from through 
train and placed in the local. A touch- 
up painting job was done when required. 
This touch-up paint job was done with 
quick drying paint and consisted of touch- 
ing-up arm rests, window capping, sash, 
doors, base boards, panels, toilets and floors 
where marred or scratched. 

Light and Running Repairs—Repairs 
found necessary were handled by the reg- 
ular inspection and repair forces and con- 
sisted of repairs to brake shoes, brake 
beams, hangers, adjustment of brakes, 
checking of batteries and air conditioning 
units. 

To watch this feature closely, manage- 
ment established positions of district air 
brake instructors, district car inspectors, 
district train lighting and air conditioning 
inspectors and air conditioning supervisors 
whose duty it is to ride trains, visit yards 
and terminals instructing trainmen and 
repairmen in the proper handling and re- 
pairing of equipment. Also, when equip- 
ment is not operating efficiently due to de- 
fect or failure, they handle with the near- 
est repair point for correction. 

Improvement of Facilities—A long pipe 
attached to a hose was installed for sup- 
plying water to roof type storage tanks. 
This device allowed the operator to stand 
on the ground and to safely and efficiently 
water such cars, thereby saving man-hours. 

A brush was developed for cleaning be- 
tween the inside and outside windows of 
cars which has resulted in a saving of man- 
hours. 

Wagons and containers for transporting 
ice have been devised which has resulted 
in more efficient icing of cars and in a sav- 
ing of man-hours. 

A hydraulic device is used for lubricating 
center plates, slack-adjusters, etc. 

Specially built brake shoe wagons are 
used in terminals. 

An elliptic spring press has been built 
for application of springs to trucks. . J. 
Bartle, District Master Car Repairer. 


123 


IN THE BACK SHOP 


Bronze Electrodes For 
Welding Locomotive Parts* 


By J. W. Kenefic' 


Since the introduction of bronze bearing-metal electrodes 
for electric arc application about six years ago the merits 
of its use on certain wearing surfaces have been proved 
conclusively. This bronze weld metal is of a type de- 
veloped specifically for application on driving box lat- 
erals and crowns and similar parts which are subjected 
to unusually severe service conditions. Having a high 


Building up a main driving box after 50,000 miles of service—The face 
shows the condition of weld deposits on the lateral after the same 
length of service 


lead and tin content it is of substantially the same anal- 
ysis as the brass which is customarily poured in on driv- 
ing-box laterals. 

The most important application of this rod is on 
building up worn driving-box laterals. Excessive loco- 
motive maintenance costs which result from lateral mo- 
tion may be eliminated since the weld-deposited liner 
cannot come loose and restoration involves merely re- 
placement of the few pounds of metal which have worn 
away. It is never necessary to replace the entire bearing 
as in the case of poured-on laterals and this permits a 
large reduction in the tonnage of critical brass that it is 
necessary to keep in stock for such repairs. 

On old boxes the dovetail space may first be filled with 
a ring-shaped steel plate welded in as a space filler, upon 
which a 3$-in. to : in. bronze overlay is deposited. Or, 
the cavity can be completely filled with either steel or 
bronze weld metal building up finally to the desired height 
with bronze. In any case the best results are obtained 


= /* Abstracted from a part of a paper delivered before the railroad welding 
session of the American Welding Society at Chicago, October 18, 1943. 
Another article deals with the portion ot the paper on the use of steel 


electrodes. 
ay Su Superintendent railroad service, Western Division, Air Reduction Sales 
icago 
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with the crown brass removed before applying the lateral. 
New driving boxes can be made without the customary 
dovetail space and the liner is then deposited directly 
upon the surface. A metal form made of 1%4-in. by %- 
in. band iron tack welded in place to confine the weld to 
the required shape can be used in applying the bronze. 
\ dam of wet asbestos can also be used for this purpose. 
The bronze can be applied by either the metallic arc 
or the carbon arc. In either case it is important that the 
current be adjusted to assure good penetration because 
tc insure positive adherence it is essential to obtain 
partial fusion of the bronze to the steel base metal. How- 
ever, assimilation of the steel into the bronze must not be 
allowed to go so far as to create hard spots at the surface 
as this would cause scoring of the locomotive wheel 
centers. The deposit should be as smooth and regular 
as possible to avoid pits or depressions aíter machining. 
To compensate for the mixing of steel with bronze on 
new boxes the latter may be built up lig or % in. above 
normal height. Another method is to undercut the steel 
surface about 1$ in. before making the deposit. Other- 


wise, no preparation is required on new boxes, since only 
a clean surface is necessary to receive the overlay. 

The reclamation or replacement of crown brasses offer: 
If the brass is m 
Us lly, 


it is removed and placed on a simple ro 


another application for the bronze. 
loose in the box it can be built up in position. 
however, 


Driving boxes built up with a bronze electrode are shown as they appear 
before machining 


positioner. Weld metal is then deposited on the back and 
face of the crown, for a distance of four to five in. from 
the toe edges. 

Several railroads have experimented successfully with 
eliminating the separate crown brass entirely. In this 
method a formed section of plate is welded into the 
crown space to fill some of the space required by the 
conventional crown brass. Several steel strips 1 in. wide 
and % in. thick are then arc welded to this plate to help 
prevent pounding out of the bronze weld metal which 
is deposited over and around the strips. This deposit is 
built up sufficiently to allow for a 34-in. depth above the 
strips in the crown and % in. at sides, after machining. 
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[f this operation proves fully acceptable it will effect a 
considerable saving of brass and labor time. It is prob- 
ibly best suited to switch-engine driving boxes. 

The lead-bronze bearing metal is also applied on driv- 
ng-box shoes and wedges. This operation can be per- 
formed on parts made of cast steel, cast iron, bronze, or 
arts fabricated by arc welding. On cast parts a small- 
size rod should be used to prevent warping. If desired, 
he bronze facing can be applied to the shoe and wedge 
ide of the driving box itself. No special preparation is 
uecessary if the surface is clean. As in the case of lat- 
als, when the worn box is removed from service for 
resurfacing it is only necessary to add sufficient bronze 
ic restore it to proper size. Very good results have been 
obtained with fabricated crosshead shoes surfaced with 
bronze. Rods of small size are used to avoid warping. 


Babbitting 
Engine-Truck Boxes 


A widely used method of babbitting engine-truck boxes 
for the side-bearing consists of applying metal forms 
&round the outer periphery and the journal opening on 


Babbitting jig ready to be applied to an engine-truck box 


one side, fire clay being used to make the forms a tight 
ht on the face of the box which is poured with babbitt 
to the top of the forms. The box is then moved to a 
boring mill and the babbitt faced off to the proper thick- 
hess, incidentally removing the somewhat chilled outer 
surface which has the best wearing properties. A sec- 
ond machine operation is something required to drill 
shallow holes in the babbitt for grease receptacles. 

This babbitting work is usually done with the boxes 
resting on the floor of the babbitt shop and involves a 
large amount of manual labor with more or less heavy 
lifting and pulling. A study of the job at the South 
Louisville shops of the Louisville & Nashville somewhat 
over a year ago, showed an average production of 15 
to 18 babbitted engine-truck boxes by one mechanic and 
two helpers in an Schr. day, and it was decided to see 
what could be done to improve the operation. As a re- 
sult of supporting the boxes on sheet-iron tables so all 
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With the engine-truck box inverted babbitt is poured in both toes of 
the mold simultaneously 


work can be done in a standing position, the process 
moving continuously from left to right with the assistance 
of a swing hoist, and using a metal babbitting jig which 
molds the babbitt to the correct thickness (with grease 
receptacles cast in place), the production of babbitted 
engine truck boxes has been stepped up to about 32 a 
day and all delay and cost for subsequent machining 
has been eliminated. 

Referring to the illustrations, it will be noted that the 
engine-truck babbitting Jig consists of a heavy steel plate, 
positioned on the face of the box by an extension plate 
which fits the journal. The plate is recessed to give the 


Six engine-truck boxes with babbitt side bearings accurately molded 
in place 
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required babbitt thickness and grease receptacles. The 
outer edges of the jig are an accurate fit on the face of 
the box and, when drawn firmly against it by means 
of the large through-bolt, the joint is made tight against 
melted babbitt leakage without the use of fire clay. 

Babbitt is poured simultaneously into each “toe” of 
the mold while the box is in the upside-down position, 
as illustrated. This assures a uniform solid babbitt side 
plate which is free from any possibilities of air holes or 
metal segregation. On completion of the babbitting oper- 
ation, the engine-truck boxes slide down a chute onto 
a waiting skid on which they can be readily moved to 
the erecting shop or storeroom. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Welded Flues Which 
Crack Through the Bead 


Q.—We have considerable trouble with the boiler flues crack- 
ing through the bead even though the beads are welded to the 
tube sheet. How can this trouble be overcome?—F. I. M. 

A.—The cause of flue beads cracking in service is 
the fact that the bead is welded to the sheet by the fusion- 
weld method, and the flue bead is restricted in its nor- 
mal movement in addition to absorbing the shocks from 
expansion and contraction and the working in applica- 
tion. It necessarily follows that the cracks appear in 
direct proportion to the amount of care or the lack of 
care given in the preparation and application of the flue 
or tube originally. The 1940 proceedings of the Master 
Boiler Makers’ Association lists ten recommendations 
for the proper application and care of boiler flues: (1) 
Select material to known specifications; (2) hold the 
working of material to a minimum; (3) remove all mill 
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scale and foreign material from fire end of flue and 
sheet; (4) do not use excess material in gauge or pro- 
jection; (5) use proper tools for setting; (6) 
that all grease, soap or dirt is removed where weld is 
to be applied; (7) use the minimum heat and smalles 
practical electrode for welding; (8) use feedwater treat- 
ment when necessary to keep flues and sheets free fron 
scale; (9) if flues indicate loosening at setting or develo 
minor leaks, tighten with a suitable expander; and (10 
have welding done by a practical operator under com- 
petent supervision. 


Avoiding Use of Oversize 
Rivets In Poorly Prepared Sheets 


Q.—In lining up two sheets, which have: been punched 
riveting, rivet holes are often found to be poorly matched. 
can this condition be overcome without reaming for overst 
rivets?—M. I. D. 

A.—In most cases this trouble can be overcome. 
reaming the holes at an angle, holding the reamer so th 
it will pass through the center of the hole in each 
Care should be taken in riveting, to drive the rivet: 
the rivet snap and bucking bar held directly f 
with the body of the rivet until it is fully upset and 
pletely fills the rivet hole. This snap and bucking 
should then be held at right angles to the sheet fora 
few strokes while finishing the rivet head. | 


A Well-Lighted 
Locomotive Wash Traek d 


The Illinois Central has recently constructed and placed) 
in service new locomotive wash track facilities at i 
Twenty-seventh street, Chicago, engine terminal whi 
enables this work to be done under much better c 
ditions than formerly, with attendant improvement 
quality of the work and reduction in the time takem 
to do it. The actual time required to put a loco 
tive over the wash track, as now equipped, varies wi 
its size and type, but an average size steam locomotiy 
can be thoroughly washed and wiped, where necessaf 
by one man in about 60 minutes, 30 minutes for f 
locomotive and 30 minutes for the tender. 

The principal feature of the new Illinois Cent 
wash track is the complete facilities for drainage 


Locomotive wash track on the Illinois Central at the Twenty-Seventh street, enginehouse, Chicago 
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Two Mercury-Vapor lights at one end of the wash track 


he provision of relatively dry, and firm footing for 
he washing crew-under all conditions. Hot water and 
leaning oil are, of course, piped to the wash track 
there suitable lengths of hose and a wash gun are pro- 
nded on each side of the locomotive. 

Referring to the first view, with Locomotive 1143 
n the distance, the general construction of wash track 
vill be evident. It is about 100 ft. long with a shallow 
oncrete pit sloping towards the center from each end 
nd for drainage. A wooden platform, about 6 ft. 
ride on each side of the track, is designed to give 
ecure footing and the longitudinal boards or planks 


long each side of the track is a wood side platform and rack for 
supporting the wash gun 
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are spaced so that wash water can readily pass through 
and drop to a concrete base which slopes towards each 
rail and delivers water through rectangular openings 
to the main pit. The center of the main pit is con- 
nected to a sump which can be cleaned out periodically, 
excess water and soluble matter flowing to the city 
sewer. . 

A 150-gal. reservoir, suitably mounted at one side 
of the wash track is usually filled a little more than 
two-thirds full with two barrels, or 110 gal. of D. & M. 
oil which functions to cut the grease and leave the 
washed surfaces of the locomotive with a noticeable 
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One of the adjustable 400-watt mercury- vapor lights 


shine, or lustre. Air pressure is supplied to the oil 
reservoir through a feed valve set at about 10 lb. and 
the reservoir also carries a gauge and a pressure relief 
valve. 

Hot water is piped to the wash track from the power- 
house, a booster pump being used to raise the pressure: 
to about 120 Ib. The temperature of this water is 
about 120 deg. F. Both D. & M. oil and hot water 
pipe lines are brought up on each side of the wash 
track near the center where connections are made 
to the two lengths of washing hose and the Holmquist 
Red washing guns. Two neat wooden racks or horses 
are provided, as illustrated, to hold these guns and 
avoid the possibility of their being thrown on the 
ground and damaged by breaking the operating levers 
or in any other way. Each gun has a water cut-off 
valve and one lever controlling the supply of D. & M. 
oil. i 

In washing a locomotive, the washing gun does the 
entire job on the locomotive proper with no subsequent 
hand wiping required except under certain conditions 
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on the upper jacket. For a thorough job on the tank, 
Oakite No. 70 is applied with a brush and subsequently 
hosed off with plain water leaving the tank exterior 
surfaces clean and shiny. 

Four 400-watt high-intensity mercury vapor lights 
permit the washing to be done effectively at night and 
also in dark or stormy weather. The lighting units are 
Westinghouse floodlights mounted as shown on pipe 
supports, eleven feet above the base of the rail. The 
fixtures each include a mounting bracket and trans- 
former. There are two units for each side of the lo- 
comotive, mounted 25 ft. out from the center line of 
the track. The longitudinal spacing is 65 ft. The 
units at the head end are aimed so that the center of 
the beam strikes the side of the locomotive at an angle 
of 60 deg. The rear lamps are turned to strike the 
side of the locomotive at 30 deg. The light is thus 
somewhat greater on the motion work than elsewhere, 
and due to the fact that is comes from both ends at 
different angles it is effective in lighting all surfaces 
on the locomotive. 


Grooved Rolls 
Speed Up Bending Work 


Sheet metal operations have been speeded up at the 
General Electric Company’s Schenectady Plant through 
the use of grooves in a standard six-foot bending roll. 
The grooved rolls, shown in the accompanying photo- 
graph, in combination with the use of spot welding 
instead of arc welding, have reduced the time required 
to produce such products as end shields, ventilating 
hoods, and covers for motor-generators and turbines. 


Grooved rolls for welded assemblies 


The spacing of the grooves provide certain combina- 
tions of channel and Z sections. Flat sheets are sheared 
to proper length and developed width, and the edges are 
then bent in a standard bending brake to form either a 
channel or Z. Next, the two ends of the piece are 
formed in a brake to the contour of the desired part. 
Then the piece is inserted into the grooves of the roll, 
and by applying pressure to the top roll the section is 
rolled to the desired contour. This rolled section takes 
the place of a Z section formerly made from either two 
or three pieces arc welded together. 

The rolled section is then routed to a spot welder 
where it is spot welded to flat side sheets. The use of 
spot welding produces neater work in less time and at 
lower cost. 
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Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution, All communications should bear the name 
and address of the writer, whose identity will not be 
disclosed when request is made to that effect.) 


Welding on Crossheads 
Q.—What are the limitations on welding cracked or damage 
crossheads? Can you suggest a shop standard to be followed? 


A.—Welding of cracked or damaged crossheads i: 
permitted on practically all roads with the only limitatior 


May be welded 


Nowelding, allowed 

around wrist pin fi 

key wayor piston 
rodfit. 


F Cracked at Wris 
Pin. Key or Pista 
Not less than 2} Rod Fit Crossheac 
by thickness of Should be 
AllCracks Must be Vd.Out the metal. Condemned. 


asShown Before Welding 


Cracked and damaged crossheads can be reclaimed by welding bu 
certain areas may not be welded 


being that no welding is allowed around the wrist-pin fit 
the key way or the piston-rod fit. In addition, the buildin; 
up of worn surfaces is allowed and complete crosshead: 
have been satisfactorily fabricated by welding. The ac 
companying illustration is taken from the shop practic 
manual of a road which has, for many years, reclaime 
crossheads which were cracked. 


Reducing Welding Stresses 
Q.—We find in examining some of our welding work that ther 


is evidence of stresses set up, particularly in heavy sections, b 
our methods. Is it possible to eliminate them? 


A.—Noticeable stresses are inherent in all welds bu 
especially in those m heavy sections. They can be re 
duced by permitting a slight movement of the parts bein 
joined during the welding operations. The use of 
properly selected electrode which allows the neede 
weld to be made in as few passes as possible is als 
recommended. Peening each deposit tends to reduc 
stresses. When the weld is completed, stresses are fur 
ther relieved by annealing the finished piece at a tem 
perature of 1,100-1,200 deg. F. Allow one hour in th 
furnace for each inch of thickness. 
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Making 
Large Stencils 


The large Santa Fe stencil, illustrated, is 12% ft. long 
by 6 ft. high for 40-ft. cars and 17 ft. long by 7 ft. high 
for 50-ft. cars, carrying the Santa Fe map and slogan 
and being made at present of heavy stencil paper framed 
in poplar wood. The letters and design of this sign are 
powerful and legible, with thick stems and well-propor- 
tioned letters in lower case, except where capitals are 
necessary, or italics for the purpose of emphasis. 

All Santa Fe refrigerator cars have orange-yellow 
body paint, with signs in black enamel which give a 
combination easily read at a distance. The box and 
automobile cars, with red body paint, have signs applied 
in white mineral paint which is also a good combination 
for visibility and contrast. 

In making the stencil, a full-size paper pattern is laid 
out on the stencil paper and the letters and route mark- 
ing cut out with a machine which permits doing this 
job quickly and accurately. As a matter of fact several 
stencils can be cut out at the same time by this method. 
The letters are tied in and the surface of the stencil 
stiffened by taut piano wires passing from side to side 
of the wood frame. The stencil is processed with linseed 
oil and two coats of clear lacquer and the piano wires 
are held to the stencil paper by a special cement. This 
method of making a stencil has the advantage of light- 
ness and costs one-quarter as much as a zinc stencil, 
providing the zinc could be procured. 

The stencil is applied to the car side in a few minutes 


Santa Fe stencil made 
of heavy stencil paper re- 
inforced with piano wires 
stretched taut between the 
sides of the wood frame 
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by the use of suitable brackets and hangars which hold 
it in the proper position ready for spraying on the paint 
by means of the special spray gun and hose connections, 
illustrated. The service life secured with paper stencils 
like the one shown is admittedly much less than that of 
a good zinc stencil, but with reasonable care in handling 
and cleaning they give satisfactory service for a con- 
siderable period and have the added advantage of light- 
weight and relatively low cost. 


Hot Boxes 
Caused by Wedges 


By T. S. Cheadle* 


The photographs which appear with this story show hol- 
low and depressed-back journal box wedges which were 
removed on 72 miles of railroad within a period of 15 
consecutive days. All cars from which they were re- 
moved had been set off because of hot boxes. I believe 
that hollow and depressed back journal box wedges, even 
when they are not condemnable by the present specified 
A. A. R. measurements, contribute more than anything 
else to hot boxes and that their use should be prohibited. 
It is true that only the car owner can use them under 


* Chief car inspector, Richmond, Fredericksburg & Potomac, Fredericks- 
burg, Va. 


j 9-2 | 
CUFT. 192 


129 


present A. A. R. rules but when wheeling cars or at wedges would be one per cent. Of 21 hat boxes on rail- 

repacking times they cannot be replaced at car owner's  road-owned equipment 7 were found in boxes having the 

expense unless they are condemnable under the rules. hollow or depressed type back. I estimate that not over 

The check which disclosed this condition was not con- one half of one per cent of railroad-owned cars use these 

ducted primarily to study the frequency of failures in backs. These figures indicate that the frequency of set- 

boxes having this type of wedge but to learn whether outs on cars equipped with these wedges is out of all 
proportion to the number of such cars in service. 


Rider Cars 


Since new passenger equipment has become unavail- 
able the New York Central has placed in service every 
coach of company ownership which could be made suit- 
able for regular passenger traffic. The latest cars so 
taken from other assignments are 20 train crew cars 
which had been used on express and milk train runs. 
These were replaced with rider cars built at the East 
Buffalo car shop, Buffalo, N. Y. Steel underframes re- 
moved from 36-ft. cars with wooden superstructures 
Some railroad-owned cars are still equipped with hollow and depressed- wane reintorced and edendo. 26 tue rads : o provide e 
back journal box wedges—The examples shown were removed from end platforms and steps. The house poruon of the car 
cars set out because of hot boxes followed a general box-car pattern with side doors elimi- 
nated and windows provided in the sides for light and 
ventilation. Interior side walls and ceilings are ply- 
car inspectors were using proper judgment in the inspec- wood, varnished in natural color. 
tion of wedges. It did develop, however, that 11 hot Interior equipment consists of a conductor’s desk, 
boxes on privately-owned refrigerator cars out of 22 walk-over type seats, clothes and supply lockers, a lava- 
occurring during the period were in boxes having these tory, a mantel-type lamp, fire extinguishers and a 
wedges. An estimate of the number of refrigerator cars stretcher. A caboose stove is installed for use when the 
equipped with hollow or depressed back journal box car is operating in mixed trains, ordinarily they are 


j 
| 
| 


Examples of journal box wedges removed from refrigerator cars which developed hot journals 
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Interior of a New York Central rider car—Side walls and ceiling 
are of plywood 


heated by steam. The cars are considerably heavier than 
the cabooses which they somewhat resemble and they 
are equipped with passenger-type trucks for high-speed 
service. 


Air Brake 
Questions and Answers 


Installation and Maintenance of Axle Generators 


230 (Continued)—Q.—Give the duties of these parts. 
A.—The F-1 automatic control switch is a pneumatic 
switch which is operated during emergency and safety 
control brake applications to open the control circuits and 
throttle the engines. The condenser unit is used in con- 
nection with electric braking circuits to protect electric 
contacts of the master controller from excess arcing. Two 

* 


To keep things straightened out 
among the acetylene welders at 
an Eastern car repair yard the 
torch and hose equipment is 
assigned to an individual work- 
man and a place provided to 
hang it up at the end of the 
day’s work—The man’s name 
appears on the card over the 
hook on which the hose is hung 
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duplex air gauges are used on the locomotive to indicate 
air pressures in the main reservoirs, brake pipe, equaliz- 
ing reservoir and brake cylinders and a single pointer 
gauge is located near the compressor governor to indi- 
cate. the main reservoir pressure and facilitate adjust- 
ment of the governor. A -in. by V.: in. double cut-out 
cock, located beneath the S-40-C independent brake 
valve is used to cut out the independent locomotive brake 
when double heading. The B-3-A conductor’s valve, 
attached to a branch of the brake pipe is used to permit 
the application of brakes by other than the engineman 
in an emergency and the signal valve and whistle, the 
C-1-3-6 strainer and check valve and car discharge valve 
are parts of the conventional train signal system. 

231—Q.—With what is the auxiliary B power unit 
equipped? A.—The same devices as the A power unit 
with the exception of the control devices M-S-40 brake 
valve, S-40-C independent brake valve and foot valve. 

232—O.—How, then, does this unit operate? A.—In 
the train with the A unit from which its brakes are con- 
trolled. 


233—0Q.—Can the brakes on this unit be controlled 
when detached from the A unit? | A.—Yes. An S-5-A 
hostler brake valve is supplied, which permits the control 
of the brakes on the B unit when detached from the A 
unit and moving under its own power to a siding or 
enginehouse. 

234—Q.—H ow many lines of piping extend the length 
of these units? A.—Six. 

235—Q.—What are these pipe lines designated? A.— 
Straight air pipe, brake pipe, signal pipe, independent 
application and release pipe, actuating pipe and main 
reservoir pipe. 

236—O.—How are the connections made? A.—By 
armored hose with couplings, fittings and double locking 
cut-out cocks. 

237—0Q.—Describe the functioning of these connec- 
tions in service. A.—Front end connections on the A 
units permit training from this end. On both ends of 
the B units and on the rear end of the A units, the main 
reservoir, independent application and release pipe and 
actuating pipe have duplex connections to both sides 
* 
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of the coupler to permit coupling of units back to back. 
The duplex couplings as thus supplied on A and B units 
permit the coupling of any multiple combination of power 
units which do not have duplex connections. 


Description of the Parts 


238—Q.—IWhat determines whether the MS-40 brake 
valve is in position for HSC electro-pneumatic or auto- 
matic-pneumatic operation? A.—The position of the 
brake valve shifter lever conditions the brake valve for 
either of these two operations. 

239—O.—How many positions has this lever? A— 
Two. These positions are 180 deg. apart horizontally, 
each being located by a hole in the brake valve body 
casting into which a handle stop pin engages and locks 
the shifter lever in position. 


Device For 
Spraying Mineral Slag 


Refrigerator cars of the Atchison, Topeka & Santa Fe 
are built new and repaired largely at the Wichita, Kans., 
shops of this road where the spraying operation, shown 
in the illustrations, was performed. To provide some 
degree of insulation and protection against condensa- 


Spraying mineral slag on the underside of a Santa Fe car roof 


tion, the interior steel surfaces of refrigerator car sides, 
ends and roofs are sprayed with an asphaltum base ma- 
terial which, before it sets, is also sprayed with slate 
granules or mineral slag, the operation illustrated. 
The special spray equipment consists of an electrically 
driven centrifugal fan which supplies air at relatively 
low pressure to a long pipe nozzle through a light flex- 
ible hose. The nozzle is equipped with a box which con- 
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tains the mineral slag and has a small pipe connection 
near the bottom so that mineral slag is syphoned into 
the air stream and blown on to the underside of the car 
roof or other metal surface as desired. Both the spray 
nozzle and slag box and the motor-driven fan are süs- 
pended by straps from the operators’ shoulders, so the 
equipment is easily portable. It is also light in weight 
and hence does not tend to tire the operator. 


Pullman-Standard 
Labor Saving Suggestions 


The suggestion plan, now being followed by the Pullman- 
Standard Car Manufacturing Company, has been in effect 
for 21 years and is designed to encourage all employees 
to make suggestions regarding changes in shop procedure 
or devices which they think will give greater safety ot 
make the work easier. The effectiveness of this plan is 
shown by the fact that, in the nine plants operated by 
this company, a total of 615 usable suggestions were 
made and awards granted in the three-month period from 
June 1 to September 1, 1943. 

While most of the suggestions advanced at the present. 
time undoubtedly pertain more or less to the manufacture: 
of war materials, five ideas having a definite bearing on 
car-shop work are illustrated on the opposite page. 1 
example, the upper left view illustrates a stencil desi 
to have unusually good wearing properties. It is made: 
of two layers of paper with the supporting wires located 
between, thus facilitating cleaning the stencil and pre- | 
venting wire damage. Although this stencil costs slightly 
more to make, its advantages include long life and the 
saving of time formerly required in retouching. 

The upper right view shows a suggested clamping de- 
vice used in picking up acetylene cylinders at the re- 
ceiving station or wherever they have to be handled in 
quantities. The recessed head of the cylinder provides 
a good grip for an expanding pair of legs. When lifted 
by a hoist, this device solidly grips the outer rim of the 
cylinder. 

Magnaflux powder is in great demand at most railway 
car shops as well as locomotive shops for magnetic test- 
ing purposes. Obviously, every practicable means of con- 
serving this powder and making it available for continued 
re-use should be adopted. The center illustration shows 
how this is done at one Pullman-Standard plant. Pro- 
vision is made to catch all excess powder at the testing 
table which is then placed in the hopper of the machine 
illustrated for cleaning. The hopper is connected to a 
cylindrical fine-screen drum revolved by an air motor 
and arranged to screen out all foreign particles which 
drop out into one floor pan as the clean Magnaflux pow- 
der falls into the other. This device saves many pounds 
of Magnaflux powder which would otherwise be wasted. 

All cars require more or less work by pipe fitters and 
the lower left illustration shows a good time-saver in the 
work of applying pipe unions. It consists of a ratchet 
wrench equipped with two studs which fit into bolt holes 
in the union. The application of unions and running of 
pipe lines is materially speeded up by use of this device. 

The lower right illustration shows one-half of a special 
clamp used in connection with the shop crane for loading 
army car underframes into gondolas for foreign service. 
This loading bar enables the underframes to be lifted 
with the edges down and loaded in a vertical position 
in the gondola where several are tied together and 
handled as a unit load. 
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Train Telephone Communication 


A freight train conductor calls his engine crew on the train telephone— 
The conversation is also heard clearly by the block operator miles away 
—He can converse, as well, with the crews of other trains 


A tong felt need for a means of communication between 
trains, whether moving or standing, and between trains 
and wayside stations is believed to have been met in 
the train telephone system being given trials on the 
Belvidere branch of the New York Division of the Penn- 
sylvania Railroad. This telephone system is the result 
of joint development by the Pennsylvania and other 
railroads with the Union Switch & Signal Company 
over a period of several years. Since the earliest days 
of experimentation with radio, the railroads and manu- 
facturers of electrical equipment have been attempting 
to solve the problem of providing reliable communication 
on and between railroad trains and wayside stations. 
This innovation is the latest of a long list of improve- 
ments developed by the Pennsylvania and other railroads 
in cooperation with various electrical manufacturers to 
expedite train movements and afford better service for 
the public. Discoveries and developments in the field 
of electronics have been utilized by the railroads in 
numerous ways, and constant research is under way to 
find means of further increasing the efficiency of railroad 
operations. Among more recent contributions in the 
field of electrical and electronic developments are cen- 
tralized traffic control, dragging equipment detectors, cab 
signals, radio-telephone tugboat dispatching, telephone 
announcing systems in yards and stations, yard engine 


t General superintendent of telegraph, Pennsylvania. 


134 


By W. R. Triemf 


Telephone system employed by 
the Pennsylvania Railroad pro- 
vides continuous communica- 
tion between trains, between 
front and rear of trains, and be- 
tween trains and wayside towers 


telephone systems, Magnaflux method of examination of 
axles for cracks, Sperry apparatus for detecting flaws in 
rails, and the like. 

Among these, an outstanding contribution to train 
operation is the cab signal, by means of which a signal 
is displayed in the cab of an engine reproducing wayside 
signal indications and keeping the engineman constantly 
advised of the conditions on the track ahead of his train. 
In the development of this cab signal system it was found 
that a further extension of the application of electronics 
to railroad operation was possible, to provide a means 
of communication between moving trains and between 
moving trains and wayside stations. 

The train telephone in use on the Pennsylvania Rail- 
road today is a result of these studies. Actually, it is 
neither radio nor telephone. It incorporates certain 


The bar of metal shown below the cylinder is an end of the receiving 
coil—The equipment box may be seen above the cylinder 
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features of both types of equipment and eliminates other 
features of both systems. So far as radio is concerned, 
it must be remembered that essentially, communications 
by radio are broadcast to all suitably tuned receiving sets 
within transmission distances through ground and at- 
mosphere; i. e., through transmission paths universally 
provided by nature. Radio would possibly fulfill the 
requirements of communication between moving trains 
and between moving trains and wayside stations if it 
were not necessary to share with others the privilege of 
the air and conform to Federal rules and regulations so 
essential to the maintenance of order under crowded 
and competitive conditions. On the other hand, wire 
telephony does not fulfill all of the requirements of com- 
munication between moving trains and wayside stations 
for the reason it is confined to definite wire transmission 
paths from the transmitter to the receiver. 

The train telephone system in use by the Pennsylvania 
on the Belvidere branch combines certain features of 
radio and wire telephony, utilizing the constant contact 
with moving vehicles possible by radio and at the same 
time restricting the transmission paths to railroad prop- 
erty. Railroad vehicles invariably use track rails which 
extend to all areas requiring communication with moving 
equipment. Thus the rails offer a most desirable com- 
munication transmission path. The rails, together with 
adjacent communication pole lines, are utilized for the 
transmission paths and the electronic equipment, electron 
tubes, condensers, coils, and the like, on engines, cabin 
cars and wayside stations provide the means of utilizing 
radio principles in maintaining the constant communica- 
tion contact so essential to the success of the scheme. 

Experimental installation of the Union Train Com- 
munication System on the Belvidere branch was author- 
ized in September 1941, and in June 1942 an engine 
and cabin car had been equipped, wayside appliances in- 
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Eastern lines of the Pennsylvania showing the section equipped with the 
train telephone communication system 
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The block operator uses the train telephone to call the crew of a 

freight train miles away, to give them operating instructions—He car- 

ries on a two-way conversation with both the conductor and the engine- 

man—The loud speaker above the operator enables him to hear conver- 

sations between the locomotive and train crews of all trains operating 
on the branch 


stalled and placed in service. To date ten engines, and 
ten cabin cars and one block station have been equipped 
and an additional block station will soon be in service. 

It is a carrier telephone system using the upper side 
band of a 5,700 cycle carrier for transmitting calling sig- 
nals and voice. The carrier current is fed conductively 
into the rails, picked up inductively from the rails and 
induced in the wires of the communication line adjacent 
to the track. It is carried through the rails and line wires 
between front and rear ends of trains, from one train 
to another train and to wayside stations by direct wire 
connections in the vicinity of the station. 

At the sending telephone on the engine and cabin car, 
a circuit is provided by a loop from an insulated truck to 
adjacent truck via the rails, and a current at carrier 
frequency is sent out along the rails and adjacent line 
wires with the return path through the ground. The 
impedance drop in the rails between the insulated truck 
and adjacent truck causes the transmitting rail voltage. 
Receivers pick up the energy which is transmitted through 
induction coils in proximity of the rails and is amplified 
and demodulated for reception in the loud speakers and 
handset telephones. 

At the station, the output or transmitting connections 
from the set, when talking or signaling, are made to a 
simplex leg of a block line and to the rail system, the 
circuit being completed by the capacity coupling between 
the block line and the rails the length of the branch. The 
receiving connections at the station are made to the track 
rails at points about 150 ft. apart, the impedance drop 
of which provides the energy which is amplified and 
demodulated for reception. There is no interference in 
operation between this system and radio, telephone or 
signaling systems. 


Train Equipment 
The engine and cabin car equipment consists of a 
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weather proof instrument shelter containing electron 
tubes, condensers, coils, dynamotor, fuses, etc.; a source 
of power supply; an output transformer; two receiving 
coils; a loud-speaker; a control box; necessary wiring 
and conduit. 

The equipment box or instrument shelter on the engine 
is located on the running board near the front end, the 
output transformer is in front of and below the smoke- 
box, the receiving coils are about 4 in. above top of each 
rail and located between the engine truck and front driv- 
ers, the loud-speaker is in roof of cab above engineman, 
the control box with calling button, indication lamps, 
volume control and handset is in cab above and in front 
of engineman. 

The equipment box and storage battery in the cabin 
car are under one of the seats; the output transformer is 
under the cabin car about midway between the trucks ; the 
receiving coils are about 4 in. above top of each rail 
between the trucks; loud-speaker is in the cupola; con- 
trol box with calling button, indication lamps, volume 
control and handset are on a partition of the car. The 
removable equipment trays in the equipment boxes on 
engine and cabin car are interchangeable. The electron 
tubes are the same as those used for telephone, radio and 
other purposes. 


Block Station Equipment 


The block station equipment consists of a metal cabinet 
which houses the electron tubes, coils, condensers, recti- 
fier, transformers, etc., for signaling, transmission and 
reception; a desk stand microphone with calling button 
and lamp indicator in base and a head band receiver ; foot 
switch for transmission; loud speaker with volume con- 
trol for reception of calling signals and conversation. 


Ld 


Train telephone wayside equipment cabinet for the Pennsylvania's Bel- 
videre branch, installed in the station at Frenchtown, N. J. 
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When head band receiver is being used, the loud speaker 
is cut out. The set is normally in receiving condition 
when turned on. 


Power Supply 


The power required is about 150 watts for receiving 
and a maximum of about 550 watts for signaling and 
talking. It is furnished on the engine by the headlight 
generator, on the cabin car by storage batteries, and at 
the block station from commercial 110 volt 60 cycle 


supply. 


Track Bonding 


It was found desirable, for the most satisfactory oper- 
ation, to provide one bonded rail of the main track and 
to install resistance shunts around all insulated joints. 


Truck Insulation 


Insulation of cabin car trucks essential for operation 
of the telephone system on cabin cars was found to 
present little difficulty. A design was developed employ- | 
ing %-in. hard fibre to withstand moisture so placed that 
no wearing or rubbing surfaces are in contact with the 
fibre and effectively separating all metal parts through 
which current could pass from the frame of the cabin 
car to the wheels to which the transmitting circuit was 
connected. Insulation of wheels of engines was found 
to present varying problems for different types of engines: 
on the mikado type used on the Belvidere branch, the 
front engine truck was found to be most adaptable for 
insulation as has been the case with other types of freight 
engines studied. 


Use of the Telephone System in Regular Service 


The map shows the portion of the Belvidere branch on 
which the train telephone is regularly used, namely Tren- 
ton to Phillipsburg, a distance of about 50 miles. Equipped 
engines and cabin cars entering the territory at Phillips- 
burg and at Trenton are tested by the engineman ani 
conductor in conversation with each other and with 
the operator at Frenchtown. The telephone equipmert 
on engines and cabin cars is kept turned on continuously | 
between these two points. When the telephone is to be 
used, a calling signal is first sent out by means of a push 
button on the control panel which dauses an audible 
signal to sound in loud speakers of receiving sets at 
the wayside station and on engines and cabin cars within 
a radius of operation. The person calling, then broad- 
casts the name of the station or the number of the engine 
of the train, and whether engine or cabin car is being 
called, until response is received and telephone communi- 
cation established. The telephone conversation between 
two units is simultaneously transmitted through loud 
speakers of other units within the radius of operation. 
any one of which can break into the conversation by 
calling signal and voice broadcast, should necessity arise. 

The range of communication between engines and 
cabin cars of one train with those of another train has 
been kept within relatively short distances. Good trans 
mission is provided for distances up to about 4 miles. 
beyond that distance neither safety nor efficiency of 
operation would be served, in fact it would unnecessarily 
load the telephones with undesired conversations. Conr 
munication between two trains, irrespective of distance. 
is always possible by relay of messages through the 
operator at: Frenchtown who can communicate with 
trains anywhere within the territory. | 

Experience with the daily use of the system on the 
Belvidere Branch has shown numerous advantages, in 
movements of trains, by reason of the close contact 
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Receiver Coils 


fhen the operator at a wayside station is talking to a moving train, current from the transmitter 4, located in the station, flows through 
impedance coil B and into the telephone circuit, dividing equally between the two lines and returns by capacity coupling through 
ie ground— When the operator is talking, a current is continuously induced in the running rails of the track—This induced current is 
cked up from the rails by the receiver coils mounted on the locomotive and on the cabin car— This current is then amplified and trans- 
ted into voice reception—W hen a member of the train crew is talking to the office, he applies local current to the track which induces 


urrent in the line wire over which it is transmitted to the station. 


Communication between office and train 


hich is constantly available between the train employes 
n the front and rear of trains and between them and 
e operator at Frenchtown. 

The operator finds out by telephone from the engine- 
an and conductor just what is occurring in their move- 
nts, keeps the train dispatcher fully advised and thus 
ermits accurate planning of all train movements af- 
ted. When anything unusual happens all persons in- 
wrested are promptly advised and advantages are taken 
n the instant, reducing delays which otherwise would 
ccur if wayside telephones had to be used for reporting 
te circumstances. 
Communication between the engineman and conductor 
icidental to the movements of their train has been found 
) improve operations and reduce delays; starting and 
topping, switching, setting off and picking up cars, test- 
ig air brakes, taking water and coal, handling equipment 
ecoming defective enroute, and many other matters 
ffecting the prompt movement of trains are subjects 
f telephone conversations carried on daily by the train 
tlephone system. 

With traffic density of 10 to 12 through freight trains 
nd passenger trains daily, the installation of automatic 
lock signals has not been found necessary on this line. 
ince the early days of railroading trains on the Belvi- 
ere Branch have always been carefully protected by 
he particularly restrictive form of manual block system 
tandard on the Pennsylvania. With the inauguration 
Í the train telephone great benefit has been derived 
1 safely handling trains under this manual block system 
s would be true under any signal system. In fact, the 
onstant contact between trains and the block operator 
t Frenchtown permits of movements complying with 
ll of the restrictions of the manual block system to be 
nade almost as advantageously as though automatic 
lock signals were in use. Conductors on trains entering 
Wings or clearing a block previously occupied, use the 
rain telephone to advise the operator; operators use the 
rain telephone to tell the engineman the train may enter 
nain track from siding or enter a block and whether 
he block is occupied by another freight train. ( Oppos- 
ng trains or a passenger and a freight train, either op- 
dosing or following, is prohibited in the same block.) 
it frequently happens that a freight train enters a manual 
lock under permissive signal only a short time before 
train ahead clears the block at the other end; with the 
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train telephone the operator is able.to call the engineman 
of the following train and tell him the block is then 
clear, thus permitting the train to proceed safely at in- 
creased speed. 

It has been said a railroad signal system is merely a 
means of communication ; the train telephone gives prom- 
ise of becoming a valuable aid generally in efficiently 
controlling train movements under all signal systems as 
well as providing the many other advantages inherent in 
this new form of communication. 


Soldering Aid 


A pencil-type solder dispenser devised at General Elec- 
tric's Schenectady Works prevents contamination of solder 
from handling and dirt. It was made of a piece of methyl 
methacrylate resin tubing. The brass nozzle is cemented 
into the body of the tubing with a press fit. Before load- 
ing the solder into the dispenser, it is form wound on a 
drill rod in a bench lathe. The operator pulls the solder 
from the dispenser with pliers as it is needed. 


The dispenser prevents contamination from handling and assists the 
operator in placing the solder exactly where it is wanted 
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Vapor Cleaning of Motors 


Toa modern repair shop the proper cleaning of cores to 
be rewound goes beyond removing old coils and scraping 
out the slots. Grease must be removed, paint on the frame 
taken off, vent ducts cleared, and laminations cleaned. 
To help do this job properly the National Electric Coil 
Company, Columbus, Ohio, installed several years ago, 


Motor frame surrounded by cleaning vapor in degreasing tank 


the vapor cleaning tank shown in the illustration. Al- 
though the unit is technically known as a “de-greaser,” 
it is in effect much more. Its cleaning action not only 
removes grease and dirt but also enough of the varnish 
on the winding to facilitate removal of coils, eliminating 
much of the hazard of lamination damage when extremely 
tight coils must be stripped from the slots. 

The net vapor depth of the *'de-greasing" unit is four 
feet, while the total height of the tank is approximately 
nine feet, necessitating the use of a pit or platform, the 
pit being preferable and normally recommended. The 
tank is heated by natural gas, and ordinary city water is 
used in the condensing coils. Controls on both gas and 
water are fully automatic. 


Operation 
In operation the cleaning solution is brought to a boil 


* Chief engineer, National Electric Coil Company, Columbus, Ohio. 
f Purchasing agent, National Electric Coil Company, Columbus, Ohio. 
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By N. J. Greene and 
R. W. Shoup t 


An effective method of prepar- 
ing motors and generators for 
a first-class rewinding job 


and the vapor line allowed to rise to the condenser coils 
located about three feet below the top of the tank. The 
apparatus to be cleaned is lowered into the gaseous me- 
dium existing between the boiling pan and the condensing 
coils. The vaporized cleaning solution is kept at a tem- 
perature of 188 deg. F., much higher than the object being 
cleaned, and so condenses upon it attacking grease, dirt 
and varnish. (It should be noted here that the solvents 
normally used in this type apparatus have little dissolving 
effect upon some types of coating materials such as shellac 
and certain synthetic enamels.) 

The condensation is so rapid that the fluid flows from 
the work in a steady stream, carrying with it dissolved 
materials. The action gives the appearance of the liquid 
being fed upon the work from an invisible pipe line. 

When the temperature of the work reaches that of the 
vapor, condensation ceases and the cleaning process stops. 
At this point the operator can spray the unit, using a 
stream of the same cleaning fluid forced by pump through 
a hose and nozzle. The cleaning fluid used for this pur- 
pose is drawn from a reservoir containing distilled clean- 
ing solution which has been condensed previously on the 
cooling coils. 

This transition from liquid-to-gas-to-liquid makes it a 
simple matter to keep the tank clean. By directing the 
condensed solution to a reservoir instead of allowing it to 
return directly to the boiling pan, all the liquid can be 
condensed into the reservoir. The residue, consisting of 
dissolved grease, paint and dirt can then be removed from 
the boiling pan. 

After spraying, the work is withdrawn from the clean- 
ing tank and a few strokes of a wire brush removes loose 
residue and flakes of varnish. If the slots have been 
dirty, it may be necessary after removing the coils, to re- 
turn the stripped core to the cleaning tank for another 
treatment; a second cleaning only occasionally needed. 


Solvent 


There are two important solvents normally used in 
“vapor de-greasing,” trichlorethylene and perchlorethyl- 
ene—both pronounced exactly the way they are spelled. 
They are sold as proprietary products under various trade 
names. These chemical compounds contain small amounts 
of a substance known as a stabilizer or an inhibitor. This 
stabilizer retards any decomposition of the chemicals 
which may occur under certain conditions of use with the 
consequent formation of acidic decomposition products. 
In general, these chloro-hydrocarbon solvents may de- 
compose due to three fundamental causes: (1) presence 
of air (oxidation) ; (2) presence of water (hydrolysis) ; 
and (3) high temperature (pyrolysis). The first type of 


Railway Meohanical Engineer 
MARCH, 1944 


decomposition is accelerated by high temperatures and 
the last two by light and by certain impurities. Hydrol- 
ysis may be accelerated by the presence of metals such 
as 1ron. 

These ethylene compounds are first cousins to carbon 
tetrachloride. They are members of a large family of 
chemical compounds which, because of their structure, 
are called unsaturated. By comparing the empirical for- 
mulae of several similar compounds, this structure iden- 
tifying the family is readily discernible. 


Cl H H Cl CI CI 

| | | d | o 
a ot CI—C—CI x d P e d [^ 

Cl 
Carbon Chloroform Trichlorethylene Perchlorethylene 
Tetrachloride 


(( Carbon, Cl—Chlorine, H—Hydrogen) 


From the molecular formulae of carbon tetrachloride 
and chloroform shown above it is apparent that carbon 
has an availability, or valence, of 4, i.e., one atom of 
carbon will cling to four atoms of other combining ele- 
ments having a valence of 1, such as hydrogen or chlor- 
ine, to form one molecule of the resulting compound. 

It will be noticed that in the formulae for trichlorethyl- 
ene and perchlorethylene the valence of 4 of the carbon 
atoms is not entirely satisfied. The chemist indicates this 
unsaturated condition by using “double bonds” between 


the carbon atoms in this manner: —C = C—. 

Such a chemical structure usually indicates a high 
chemical activity, and this, together with chlorine which 
imparts high solvency to the molecule, produces the prop- 
‘erties which make it effective in “de-greasing.” There 
are, of course, other similar compounds which can be 
used in the same application. National’s "de-greasing" 
apparatus can accommodate both of the solvents discussed 
here, but trichlorethylene is ordinarily used because its 
properties have characteristics best adapted to present re- 
quirements. Other shops confronted with different de- 
mands may find it more desirable to use perchlorethylene. 

Normally inhibited trichlorethylene boils at 188 deg. 
F., possesses some toxicity, and tends to react with cer- 
tain of the lighter metals such as aluminum but can be 
used in any motor cleaning applications. Other highly 
inhibited trichlorethylenes can be used with aluminum 
where the temperature limits of the trichlorethylene are 
desirable. Perchlorethylene boils at 250 deg. F., has less 
toxicity, and little or no action on the lighter metals. 

Both of these ethylene compounds have been used ex- 
tensively in the dry-cleaning industry ; however, perchlor- 
ethylene is preferred' for this purpose because it is much 
heavier than trichlorethylene and so, easier to reclaim 
through condensation. This, however, is not a considera- 
tion in vapor cleaning since the natural sequence of oper- 
ations cleans the fluid by redistillation. 

The several advantages of vapor cleaning are: 

1. Varnish is removed from clogged vent ducts allow- 
ing the resumption of normal ventilation. 

2. The heavy, multiple layers of varnish resulting from 
previous dips and bakes are removed from frames, allow- 
ing radiation and dissipation of operating heat to again 
attain their normal values. 

3. Grease is removed from cone rings and commuta- 
tors, providing a clean surface to which insulating and 
protective coatings may adhere. 

4. Laminations are kept in better shape because of 
easier removal of old coils. 
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Portable 
Substation on Railway Car 


A complete mobile substation, mounted on a standard 
railway flat car, has been designed by engineers of the 
Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa. Portable stations have demonstrated that 
they have the same high degree of reliability found in 
modern stations of conventional design.  Railway-car 
mounting is a further development of mobile-substation 
equipment. 

These high-voltage substations are engineered to meet 
the requirements of the system on which they are to 
operate, are entirely selí-contained and can be quickly 
taken to any point where railroads exist. Total time re- 
quired to put the equipment in operation includes, of 
course, that taken for transit plus time to make the neces- 
sary mechanical and electrical connections. 

'The complete substation has all switching, transform- 
ing, distributing and protecting features of a modern 
roadside station. These include a three-phase trans- 
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Model of power substation designed to fit on a railway car 


former, high-voltage disconnecting switch, oil-circuit 
breaker, lightning arresters and a set of low-voltage 
switchgear. The low-voltage switchgear comprises sev- 
eral feeder circuit breakers, control, and protective relay 
equipment. The main power transformer is of shell type 
construction with forced-oil circulation and air-blast 
cooling. The shell type core, when laid on its side, pro- 
vides strength and stability to withstand vibration and 
shock experienced in rail transportation. ` 

The new design includes a turntable mounting for the 
high-voltage circuit breaker. There is also a hinged 
collapsible structure for the high-voltage disconnecting 
switch. These features permit maintaining full electrical 
clearance between phases and to ground when the sub- 
station is set up for operation, but keeps within rail- 
road clearance when in transit. 

High-voltage incoming lines can be dead-ended to the 
line-insulator stack at the disconnecting switch. Low- 
voltage lines can be connected to the low-voltage switch- 
gear either by cable or by overhead wires going directly 
to low-voltage roof bushings. In this manner, all spe- 
cial masts or structures on the car have been eliminated. 

The railway-car substation permits taking power from 
a system at any point where transmission line and rails 
are close together. It meets the four major requirements 
for this type of service—mobility, flexibility, simplicity, 
and economy. 
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CONSULTING DEPARTMENT 


Circuit Breaker Contacts 


Do electrical contacts on starters and circuit-breakers 
burn away faster in air or in oil? Opinions seem to be 
contradictory. 


improved Designs l 
Inereasing Use of Air Breakers 


Whenever flow of current is interrupted by contact sep- 
aration, there is a tendency to arcing across the contact 
tips. In opening a circuit-breaker, contact resistance in- 
creases rapidly as contact pressure decreases. At low 
values of current, the I?R heat loss at the point of reduced 
contact pressure is usually not large enough to result in 
permanent damage to contact tips. When the interrupted 
current is high and the time of contact separation slug- 
gish and long, sufficient local heating may be concen- 
trated in the small separating contact area to melt, splash 
and vaporize the contact material. Excessive arcing leaves 
the contact surfaces pitted, beaded, darkened, and porous. 
Arcing may even be so vicious as to cause closing contact 
tips to weld together. When damaged contact surfaces 
are dressed and smoothed out in an effort to maintain 
satisfactory contact area and reduce local heating, addi- 
tional contact material is lost until mechanical considera- 
tions make the replacement of the contact tip advisable. 


ARC CHARACTERISTICS 


The characteristics of the arc and the ease with which 
it may be ruptured depend on various interrelated fac- 
tors, most important of which are the value of the current 
flowing before the circuit is opened, time of contact open- 
ing, the voltage across the contacts after they open, arc 
length required for extinction, size and material of con- 
tact tips, initial and final contact pressure the power factor 
of the load, the distributed capacitance of the circuit, 
whether the arc is interrupted in air or under oil, and 
finally, whether the power supply is a.c. or d.c. 

In two circuits with similar electrical characteristics, 
on.equipped with air-break and the other with oil-break 
contacts, the arc in air will cause less damage to contact 
tips than the arc under oil. 

The arc is a necessity in circuit interruption and on it 
depends the successful transition from conduction to in- 
sulation as the current carrying contacts open. The prob- 
lem in arc rupture is therefore not the elimination of arc- 
ing but its proper handling to reduce the wear and tear 
caused by it. 


D.C. AND A.C. Ancs 


The interruption of a d.c. arc is a relatively simple 
process inasmuch as it depends largely on gap length nec- 
essary to prevent the sustenance of the arc. While arc 
length may vary with the current to be interrupted and 
other conditions that may influence the design of the 
circuit breaker or starter, it usually exceeds the distance 
between contacts as a result of drawing out of the arc 
or magnetic blowout. The arc is interrupted when the 
voltage required to maintain it becomes higher than the 
circuit voltage. 

Arc interruption in an a.c. circuit is a complex matter 
as the stored energy is generally dissipated in the arc at 
the breaking contact. Its successful extinction largely 
depends on the natural frequency of oscillation of the 
circuit. A slow break is also injurious to the contacts as 
it will permit the normal circuit voltage to build up a sus- 
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Can you answer the following question? Suitable answers 
will be considered as contributions and will be published in 
a subsequent issue. If you have questions to ask, send them 
in also. Answers and questions should be addressed: Electrical 
Editor, Railway Mechanical Engineer, 30 Church street, 
New York. 

How can I install receptacles in a large office so 
that adding machines and dictaphones can be used 
at any location? There are no posts on which to 
fasten the outlets. 


tained arc across the contacts. Time of interruption i 
therefore an important factor. 

When a contact opens and an arc is drawn, two oppos 
ing actions arise each of which struggles to gain pre 
ponderance over the other. The first is the effort of thi 
circuit voltage to maintain the current across the con 
tacts which prevailed prior to the opening. The conse 
quent arc path is the source of ions produced by therma 
ionization and ionization by collision. Inasmuch a: 
ionization varies almost directly as the voltage gradien 
which depends on the conductivity of the complete patt 
and in itself is not a stable condition with respect to time 
arc interruption becomes more difficult at high voltages 
The second is the effort of the air gap to recover anc 
maintain its dielectric strength while the circuit voltage 
alternates with line frequency. This is brought about 
by the recombination of ions, by ions re-entering thc 
contact surfaces and by introducing un-ionized gases 
which tend to absorb the arc ionization. The objective 
in circuit breaker design for operation under unfavorable 
circuit conditions is therefore the increase of the rate 
of de-ionization of the arc path. 


AIR Circuit BREAKERS 


In air circuit breakers, the hot gases produced as a 
result of arcing are free to expand and move away swirl- 
ing from the arc chutes which promote upward gas 
currents. Magnetic blowout devices with coils having 
proper flux and current relations further encourage the 
upward thrust and dispersal of the arc. The arc is kept 
moving and therefore cannot overheat, melt and vaporize 
much contact material. 


Oi. Circuit BREAKERS 


Under oil, however, circumstances are different. While 
oil is a better means of de-ionization than air and its 
dielectric properties make its use · desirable in circuit 
breakers of 2200 V. and over, mostly for reasons of com- 
pactness in design, the presence of oil around the spark 
gap is undesirable for two reasons: first, the intense heat 
of the arc causes burning and vaporization of a certain 
quantity of oil and tends to prolong arcing time; second. 
the relatively denser oil tends to confine the hot gases of 
the arc to the immediate vicinity of the gap and concen- 
trate the injurious effects of the arc on the contact tip 
area. 

Essentially, the principle involved in the extinction of 
arc under oil is the same as in air. An arc path and gases 
are formed in both cases. In the case of the oil circuit 
breaker, the un- ionized gas formed by the local decompo- 
sition of oil helps to de-ionize and quench the arc. This 
gas, however, must be formed quickly and forced into 
the arc path by some artificial means in order to bring 
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Uniform processing temperatures during the manufacture of 
Chilled Car Wheels are assured by having all pyrometric con- 
trol equipment periodically tested, repaired and calibrated 


at one central Association laboratory. Through this procedure, 
all pyrometric apparatus used in the many foundries of the 
Association is calibrated to the same standards — with resul- 
tant uniformity of product. As a further safeguard to accurate 
temperature measurement, the Association also manufactures 
and distributes all the thermo-couples used by member 
foundries. 

In addition to periodic central laboratory testing, all instru- 
ments are checked on the spot by Association inspectors dur- 
ing general inspection of the foundry. 

Assured temperature control is but one of numerous pre- 
cautions constantly guarding the uniformity of Chilled Car 
Wheels. 


Part of the equipment used 
in testing pyrometric controls 
at the Central A.M.C.C.W. 
laboratory. 
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the arc in contact with fresh un-ionized oil. This method 
helps to de-ionize the arc and limit the total amount of 
hydrocarbon gases evolved during the oil decomposition. 

Another effective means of arc extinction is the method 
of moving the arc away from the main contacts into a 
position where it can be broken up into multiple breaks 
in series, forced into pockets loaded with un-ionized 
oil or forced into a large volume of fresh oil which will 
produce the necessary de-ionizing effects. The arc is 
thus kept moving until completely de-ionized. This 
turbulence helps to keep the contacts from burning and 
pitting even at very high currents. 

In order to expect satisfactory service from oil circuit 
breakers, the following points should be checked in rela- 
tion to the particular application and care must be taken 
to maintain prescribed specifications. 


OIL REQUIREMENTS AND DETERIORATION 


For satisfactory operation, oil for circuit breakers must 
meet the following specifications in part or in full accord- 
ing to local and service conditions: high dielectric 
strength; freedom from acids from refining, alkalis and 
sulphur ; low viscosity to cool the arc with fresh oil; low 
specific gravity to keep water out of the contact area; 
high resistance to emulsion to keep water out of sus- 
pension from oil; resistance to formation of carbon and 
sludge as a result of arcing. 

The two principle causes of oil deterioration are 
water and oil carbonization caused by arcing. 

The tendency of oil to absorb moisture from the air 
is usually very small. The main source of water con- 
tamination is through condensation on the surface of the 
oil or on the inside of the tank. 

Carbonization of oil due to arcing is unavoidable. The 
carbon formed rests on the mechanism, some settles at 
the bottom of the tank and the rest remains in suspension. 
This carbon lowers the dielectric strength of the oil, 
reduces its resistance to emulsification and lowers the 
surface resistance of the oil to water. 

The increased viscosity of the oil in cold weather causes 
a larger amount of carbon to be formed than would be 
formed at higher temperatures. As the viscosity rises 
with decreasing temperatures, carbon dispersion and sep- 
aration also becomes more difficult. 

Oil is not a good heat conductor in the restricted in- 
terpretation of conductivity. The sludge formed by a 
heated oil in contact with oxygen is however a com- 
paratively better conductor. 


Oir TANK 


The tank is intended to contain the oil under which 
the circuit is to be interrupted. It also serves to dis- 
sipate the heat produced in normal conduction and arcing 
by internal circulation and coming in direct contact with 
the tank. The tanks of some circuit breakers often leave 
the impression of over-generous design allowing more oil 
distance between live parts and tank than breakdown 
tests would prescribe. While such a possibility may well 
exist, after considering rupturing capacity, circuit voltage 
and load current, the provision of such seemingly exces- 
sive dimensions is usually intended to compensate for 
the loss of oil distance caused by large volumes of ionized 
gas formed when heavy currents at high voltage are 
interrupted. Circuit voltage alone may not be used as 
a basis for determining oil distance. Location and type 
of service must, however, be given consideration. 


Contact Tip MATERIAL 
The fundamental purpose of a contactor or circuit 
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breaker is to make and break contacts and unless this is 
done properly the whole circuit becomes unreliable. The 
reliability of a contactor, starter or circuit breaker de- 
pends mainly on the contact materials used on the main, 
intermediate and arcing contacts, contact pressure, con- 
tact sweeping and rolling, contact size in relation to cur- 
rent, arrangements provided for arc suppression, and 
its design as to ease of heat dissipation when in frequent 
operation. 

Copper, silver and its alloys are the most commonly 
used contact tip materials on starters, contactors and 
circuit breakers. 

Copper is the best material from the standpoint of wear. 
It oxidizes readily, however, and its oxide is a poo 
conductor. This increases contact resistance and contact 
temperature which causes further oxidation and over- 
heating of tips. The sliding motion of the tips in closing 
and opening the contacts partly wipes out the oxide 
formed and helps to lower contact resistance. Oil im- 
mersion retards oxidation of contacts and tends to main- 
tain lower contact temperatures. 

Silver causes much less contact resistance heating than 
copper. When silver oxide is formed due to some heat- 
ing, the process of oxide formation is relatively slow. 
Silver oxide is also a poor conductor but returns to metal- 
lic silver when heated. It is costlier than copper, wears 
out more rapidly and has a great tendency to freeze and 
weld on closing. It is therefore used on main contacts 
which carry heavy currents for extended periods or on 
double break contacts on relays. 


CHOICE oF AIR oR Orr Circuit BREAKER 


Circuit breakers rated at 600 volts and lower are 
usually of the air-break type unless the presence of cor- 
rosive acid or alkali fumes makes the use of the oil 
immersed type advisable. For voltages above 2200 volts, 
oil immersed contacts are almost universally used. Oil 
circuit breakers are not used extensively for interrupting 
d.c. circuits for two reasons: first, d.c. arcs not being 
easy to rupture under oil cause rapid carbonization and 
deterioration of the oil; second, in the case of highly in- 
ductive loads, the sudden quenching of the switching arc 
gives rise to a voltage surge which may break down 
circuit insulation. Because the air gap required to ex- 
tinguish an arc is much greater than required under oil, 
air circuit breakers for very high voltages are not made. 
Normally, air circuit breakers are made for voltages up 
to 600 volts while in some railway services high speed 
air circuit breakers are used interrupting 15,000 volts 
a.c. The fundamental idea here is to interrupt high value, 
fast rising current in the minimum of time. In oil circuit 
breakers, a high speed of arc interruption is desirable to 
limit the energy expended by the arc in producing oil 
vapor. When air circuit breakers are improved further 
in design they will perhaps be freely used in high-voltage 
a.c. interruption service. 

Oil-immersed starters and circuit breakers should not 
be used indiscriminately because of their relatively high 
first cost and increased tip maintenance. An air circuit 
breaker is often the more economical solution in applica- 
tions where damage caused by slight corrosion is more 
than compensated by savings in lower first cost and re- 
duced tip maintenance. 

The air circuit breaker is becoming a successful and 
economical competitor of the oil circuit breaker and recent 
progress along this line is gradually introducing it in the 
field of oil circuit breaker application. 


R. G. CAZANJIAN 
Elecirical Engineer 
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LIMA LOCOMOTIVE WORKS 
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You Buy in 1944 


Should Still Be Goha Strong In 1964! 


And so they will—if they’re 
Lima-built! Locomotives are 
bought for long years of profit- 
able service—and that points 
the paramount importance of 
the three factors of correct de- 
sign, sound materials, and accu- 
rate workmanship. 


Many of the most important ad- 
vances in locomotive design 
were introduced by Lima. And, 
at war’s end, when design re- 
strictions are lifted, the railroads 
will find that Lima has not stood 
idly by. 


In its selection of materials, 
Lima has always taken fullest 
advantage of each technological 
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' LOCOMOTIVE WORK 
SS 


_- INCORPORATED 


advance. Today, Lima is already 
actively studying the most ad- 
vantageous applications of the 
new wartime developments in 
metallurgy. 


Lima has continually striven for 
standards of workmanship ap- 
proaching as closely as possible 
to perfection. Today, Lima is 
constantly searching for new 
means by which to draw ever 
closer to this goal. 


As in 1944, so in 1946—and for 
many years thereafter — Lima 
design, Lima materials, and Lima 
workmanship will pay rich div- 
idends in service. 
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Power Saw 
For Metals 


The Peerless Machine Company, Racine, 
Wis., has redesigned its line of metal-cut- 
ting power saws and has incorporated hy- 
draulic attachments in the new models. A 
hydraulic micro-set length gauge is mounted 
on the conveyors of the machines to gauge 
accurately the length of cut being made. 
Feed pressure is adjusted by a Vernier fin- 
ger-tip screw control and the oil capacity 
of the feed unit has been increased 75 per 
cent. 

A four-sided saw frame completely sur- 
rounds the blade and the work. A backing- 
plate support permits the application of 


Metal-cutting saw with hydraulic, micro-set 
length gauge 


maximum feed pressure with a minimum of 
strain on the blade. The saw frame is bal- 
anced in its reciprocating travel by dual hy- 
draulic cylinders and the driving rod is con- 
nected to the frame in line with its center 
which insures that the driving force will al- 
ways be centrally applied. 

Seven-inch and eleven-inch automatic-op- 
erating models are two of the variety of 
sizes being manufactured. 


Eleetrie 
Tachometer 


A self-energized tachometer that can be 
used either as a hand type or separable 
type is announced by the Ideal Commuta- 
tor Dresser Company, Sycamore, Ill. The 
tachometer consists essentially of a small 
generator, coupled electrically to an electric 
meter. The generator has a small, perma- 
nent Alnico magnet rotor which is mounted 
on precision sealed ball bearings and 
capable of continuous operation at any 
speed within the limit of the meter. 

The meter or indicating instrument is a 
rectifier type with a D’Arsonval movement. 
It is capable of withstanding a momentary 
overload up to four times the maximum 


142 


The tachometer with generator and meter 
cennected with hand-operation 


speed indication without damage. The meter 
has two scales, the change from the 0-2,500 
to the 0-5,000 scale being made by a small 
switch. 

The generator and meter are made as dis- 
tinctly separate elements and coupled to- 
gether by a precision made bayonet lock. 
The units may be used together or may be 
separated mechanically and connected elec- 
trically by a two-conductor cord. A cord 
up to several hundred feet long can be used 
without introducing an appreciable error. 


Portable 


Cleaning Tank 


A portable, electrically heated, insulated 
dipping tank is being marketed by the Aer- 
oil Burner Company, West New York, N. J. 
The unit has two dipping tanks, one to hold 
a hot cleaning solution and the other to be 
used for either hot or cold rinsing fluid. 
Each compartment has a separate automatic 
heat control and the regulating thermostats 
can be set for temperatures between 100 and 


Electrically heated cleaning tank with two com- 
partments for chaning solutions and rinsing 
uids 


——— NEW DEVICES — 


| 
550 deg. F. The heating units are located 
inside each compartment on the bottom of 
the tank. The average dipping capacity of | 
each compartment is 11 gal. with a full ca- 
pacity of 14 gal. The unit is completely in- 
sulated at the sides, bottom and top and in 
the partition between the compartments. It 
operates on alternating or direct current at 
110 or 220 volts. | 


Air Filter 


A six-outlet manifold and a self-dumping 
water trap are features of compressed-aif 
line filters announced by Filters, Inc., P. O. 
Box 471, Glendale, Calif. The self-dumping 
water trap disposes of water filtered out of 
the air line and operates by float control 


Six-outlet filter and water trap for compressed- 
air lines | 


which opens and closes the discharge valve. 
The filter serves as a protection to air tools 
in preventing the entrance of dust, rust, 
scale, oil and water which might enter 
the line. 


Wire-Rope Clamps 


A line of high-strength wire-rope clamps 
ranging in size from 1/16 in. to 34 in. are 
being produced by the Safe-Line Clamp 
Div., National Production Company, 4561 
St. Jean Ave., Detroit 13, Mich. The clamps 
consist of four parts which are readily as- 
sembled by unskilled workmen and without 
the need for special tools. Two, taper- 
threaded sections are placed on the exposed 
sides of a wire rope and are squeezed to- 
gether in a vise-like grip when two taper 
units are tightened. According to the manu- 
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acturer, a long series of tests has indicated 
hat the holding power of the clamps is far 
1 excess of any demands which might be 
ut upon the ropes to which they are at- 
ached. In fact, the clamps have held past 
he breaking strength of the strongest wire 
opes. This holding power is obtained 
hrough the method of grooving employed 


A four-piece wire-rope clamp which can be as- 
sembled without using special tools 


Athe two halves of the clamp which pro- 
for a gripping action on the large wire 
as well as the individual wires com- 

Wing the strands. 


Centrifugal Clutch 


n automatically engaging and self-disen- 
Beg centrifugal clutch, known as the 
Torkontrol clutch, is being manufactured by 
hit Amalgamated Engineering and Research 
poration, Chicago. These clutches have 
Xen built in sizes ranging from % to 500 
hj. The unit can be used as a coupling be- 
{ween shafts or as a driving pulley or gear 
"à transmission, as well as a starting 
üShion between power units and driven 
mechanisms. It consists of a partially filled 
sil chamber fitted with a freely rotating hub 
which carries a series of movable wedge- 
shaped flyweights. As the hub revolves these 
weights ly outwardly and engage the in- 
ternal rims of the outer case binding the 
bub and shell into a functionally solid pulley 
or coupling. 

The unit works equally well in either di- 


A Cushion-type clutch which operates by cen- 
trifugal action 
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rection and 1s set to engage or release at 
given speeds and to slip under overloads. 
This unit is said to permit the use of 
smaller engines or motors which start with- 
out load, and to give a smooth cushioned 
application of power and straight-line ac- 
celeration with a saving in operating cost. 


Dry-Type 
Transformers 


The General Electric Company, Schenec- 
tady, N. Y., has designed a new line of 
indoor dry-type transformers for primary 
circuits 601 to 15,000 volts which provide 
greater safety and ease of installation than 
previous dry-type designs, as well as a 
pleasing outward appearance. The design 
employs sheet steel with flowing lines, 
smoothly rounded corners, and a two-tone 
gray finish. The weight of the material 
used for the new enclosing case is less than 
that for the old screened enclosure. In ad- 
dition, the new case improves the circula- 
tion of the cooling air. 

Horizontally louvered sections on two 
sides of the case can be removed easily, 
making the interior accessible for cleaning 
and tap changing. The taps are brought to 
a convenient terminal board located just 
below the edge of the casing and close to a 
diagrammatic nameplate. All live parts are 
metal-enclosed. The high-voltage-terminal 
compartment cover can be removed to facil- 
itate connecting the transformer to the 
supply circuit. Similarly, access to the 
low-voltage terminals is gained by remov- 
ing the low-voltage compartment cover. 
The solid side plate on each side of the 
transformer can be taken off to clean or 


The metal closures afford protection, improve 
ventilation and give the transformer a pleasing 
appearance 


the deeply pitched louvers protect the unit 
from hazards which might result with open- 
screen enclosures, such as sprinkler-system 
operation or the accidental contact of rods 
or wire being carried by workmen. 


Plate-Punching Table 


A plate-punching table of unusually large 
capacity is a product of the Thomas Ma- 
chine Mfg. Company, Pittsburgh, Pa. The 
tables have a capacity for handling plates 
having a length of 30 ft., a width of eight 


Sheets are clamped firmly to a movable table on this large plate-punching machine 


inspect the core and coils. A removable top 
section at each end of the case facilitates 
drilling and installation when overhead 
conduit connections are desired. Holes in 
the case permit rods to be inserted through 
interior supports for easy handling. If 
crane facilities are not available, jack bosses 
on each of the four lower corners facilitate 
moving the unit. 

The solid sheet-metal top and sides and 


(Turn to second left-hand page) 


feet and a thickness of one inch. They are 
attached to a heavy channel-section carriage 
by quick-acting clamps to insure positive 
movement of plates longitudinally independ- 
ent of friction or other difficulties some- 
times encountered with friction drives when 
plates are warped. Spacing attachments 
can be used for accurate and rapid punch- 
ing either longitudinally or crosswise, or 
templates can be used. 
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FRANKLIN RAILWAY 


Recognizing the trend in locomotive design toward higher 
boiler pressures, and noting the many new factors in current 
steam locomotive operation, Franklin Railway Supply Com- 
pany, Inc. has developed an entirely new Booster to meet to- 
day’s more exacting demands. Based on the experience gained 
from the operation of thousands of Boosters in service all over 
the country, the new Type “E” Booster has been expressly de- 
signed to conform to the new conditions under which it is to 

` serve. » » » A few of the many improvements incorporated in 

the new Type “E” Booster are listed below. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC., New York, Chicago 
In Canada: Franklin Railway Supply Company, Ltd., Montreal 


90a RAILWAY MECHANICAL ENGINEER 


* Trade Mark Reg. U. S. Pat. Off. 


New Air Control 
assures efficient 
Booster operation, 


and engagement 
at higher speed. 


March, 1944 


7 


A New Design of 
Ball Joint with self 


‘adjusting packing 
and large passage 


areas insures the 


free flow of steam 


to and fromthe 
Booster. 


For Each Booster 
Application the 
proper gear ratio 
is selected fora 
given boiler pres- 
sure, wheel diam- 
eter and adhesive - 
weight to obtain 
maximum Booster 
power. e 


90b 


Eastman and Rogers Reappointed 
to I. C. C. 


(THE Senate on January 24 confirmed 
President Roosevelt's reappointment of Jos- 
eph B. Eastman and John L. Rogers to 
the Interstate Commerce Commission for 
new terms expiring December 31, 1950. 
The nominations were reported favorably 
from the committee on interstate commerce 
on January 21, the committee having acted 
promptly after the close on that day of 
the hearings wherein a practitioner before 
the commission had asked that action on the 
Rogers nomination be deferred. 

Mr. Eastman completed 25 years of serv- 
ice as a member of the Commission on 
February 17. 


Henley Replaces Flynn as Chair- 
man of Mechanical Division 


W. H. FLYNN, general superintendent of 
motive power and rolling stock of the New 
York Central and chairman of the Mechan- 
ical division, A. A. R., has resigned the 
latter position, which he has held for the 
last 3½ years, because of the increasing 
burden incident to this latter office. R. G. 
Henley, general superintendent of motive 
power of the Norfolk & Western and vice- 
chairman of the Mechanical division, suc- 
ceeds Mr. Flynn as chairman of the divison. 


Duncan W. Fraser Sees Postwar 
Locomotive Demand 


CoMMENTING on the postwar outlook for 
locomotives, on February 4, Duncan W. 
Fraser, president of the American Locomo- 
tive Company, expressed the opinion that 
“there will be a considerable demand for 
locomotives of all types in the years imme- 
diately following the war. In our country 
70 per cent of all locomotives are 20 years 
old or more. Their obsolescence has been 
speeded by heavy wartime usage and by 
the fact that locomotives of greatly im- 
proved design have been developed in recent 
years and are ready to serve our railroads 
with more efficient motive power as soon 
as conditions permit. We also expect to 
be busy helping to replace hundreds of loco- 
motives [largely steam] in Europe which 
have been destroyed in the war." 

“In the United States,” Mr. Fraser said, 
“we expect that the Diesel locomotive will 
occupy an increasingly important position. 
Its value in switching operations has been 
firmly established. We may also look for 
wider applications in heavy freight and 
passenger service, brought about by the 
development of more powerful and lighter 
Diesel engines, with resultant operating 
efficiencies. 

“Progress in steam locomotives has gone 
hand in hand with Diesel developments. 
Modern steam locomotives, capable of 20,- 
000 miles per month are now in use, re- 
flecting a high level of availability similar 
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to that of Diesel locomotives. It is un- 
likely that there will be any one dominant 
type of locomotive, at least in the fore- 
seeable future. Steam, Diesel and electric, 
each has its advantages and the selection 
of motive power is influenced by operating 
conditions and needs which vary between 
railroads, and on the same railroad, so that 
the final choice may be either one or all 
three from the standpoint of economy and 
service.” 


Freight-Car and Locomotive 
Installations in 1943 


Crass I railroads put 28,708 freight cars 
and 773 locomotives in service in 1943, ac- 
cording to the Association of American 
Railroads. This was the smallest number 
of cars installed since 1940, but the greatest 
number of locomotives since 1930. In 1942 


the railroads put 63,009 new freight cars 
and 712 new locomotives in service 

[According to a statement issued by the 
Office of Defense Transportation on Janu- 
ary 25, production in 1943 of railroad equip- 
ment for domestic use totaled 830 locomo- 
tives, 28,790 freight cars, and 661 troop 
sleepers and kitchen cars.] 

Of the new freight cars installed in the 
past calendar year, there were 1,923 plain 
box, 356 automobile, 8,792 gondolas, 15,137 
hopper, 2,446 flat, four refrigerator, three 
stock, and 47 miscellaneous cars. The new 
locomotives included 429 steam, 15 electric, 
and 329 Diesel-electric, compared with 308 
steam and 404 electric and Diesel-electric 
in 1942. 

Class I railroads on January 1, had 35,737 
new freight cars on order. On the same 
date last year they had 27,061 on order. 
The former total included 10,944 plain box, 
3,508 automobile box, 4,869 gondolas, 13,651 

(Continued on next left-hand page) 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the January Issue 


Locomotive ORDERS 


No. of 

Road Locos, 

Canadian Fei 25 
45 


Type of 

oco. Builder 

EET TELA IT Montreal Loco. Wks. 
Sive S auod RIS Tee [o R Canadian Loco. Wks. 


Frt. 
Frt. 


Locomotive INQUIRIES 


No. of Type of 
Road " i 
Chesapeake & Ohio 15 "m e see naiscee lese VU ecd P 
FREIGHT-CAR ORDERS 
No. of Type of 
Road Cars tar Builder 
Canadian Pacific .................... 140 50-ton refrig. ............ National Steel Car Co. 
$00: Oeadels einen National Steel Car Co. 
300. Hopper National Steel Car Co. 
100 Hopper Canadian Car & Fdy. Co. 
1,000 Box ..... .. Canadian Car & Fdy. Co. 
. 100 Coal ..... Eastern Car Co. 
Fruit Growers Express Company F 200! Refrig. ..... Co. shops 
New York, Chicago & St. Louis . 253 70-ton hopper .American Car & Fdy. Co. 
Pere Marquette ................ 252 70-ton hopper American Car & Fdy. Co. 
Freicut-Car INQUIRIES 
No. of Type of 
Road Cars Car Builder 
Central of Georgia ........... ses. 100 .50-ton hopper ER hi mes ran 
10 70-ton hopper 


Chesapeake & Ohio .................. 5,000 
New York, New Haven & Hartford .. 1000 


50-ton hopper coal 
50-ton box 


PassENGER-CAR ORDERS 


Road No. of 
Cars 
Missouri) Pacific e * 43 
23 
PASSENGER- 
No. of 
Road Cars 
New York Central.......... 25, 50, 75 or 100 
25 to 50 
10 to 20 
13 
13 
4 
2 
4 
4 
10 to 18 
9 


1 For delivery during March, April and May. 
2 For second quarter delivery. 
3 Subject to WPB approval. 


T 
yee er 


70-pass. chair 
56-pass. chair 


Builder 


ELETE ale Edw. G. Budd Mfg. Co. 
Ns dod ra e Edw. G. Budd Míg. Co. 


Can INQUIRIES 


Type of 
ar 


64-reserve-seat 
56-reserve-seat 
48-reserve-seat 
32-reserve-seat 
27-reserve-seat cars 
2l-reserve seat cars 
Baggage-dormitory cars 
Full-length dining cars . 
Kitchen-21-seat cars 
Grill-dining cars . 
Dining cars 


To be air-conditioned. 


Railway Mechanieal Engineer 
MARCH, 19 


Coal on the tender represents not only certain dollars of expense 
but priceless man hours as well. Therefore, its careful conservation is a wartime duty | 
à 3 A generation of railroad men have learned that Security Sectional Arches 


are easy on the coal pile. A complete arch in every locomotive firebox is a fundamental 


step towards fuel conservation. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 
Specialists 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 
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hoppers, 1,200 refrigerator, 200 stock, and 
1,365 flat cars. Railroads also had 955 loco- 
motives on order on January 1, this year, 
which included 339 steam, three electric, 
and 613 Diesel-electric locomotives. On 
January 1, 1943, they had 888 locomotives 
on order which included 355 steam and 533 
electric and Diesel-electric. 

The Office of Defense Transportation 
also reported 33 new locomotives on order 
on January 1, and 31 new locomotives in- 
stalled in the year 1943 by other than Class 
I carriers. This brings the total of new 
locomotives on order on January 1, to 988 
and the number installed in 1943 to 804. 


Steel Founders’ Society 
Elects Officers 


Tue Steel Founders’ Society of America 
has elected the following officers and direc- 
tors for 1944-1945 : 

President—Oliver E. Mount, American 
Steel Foundries; Vice-President—F. Ker- 
mit Donaldson, Machined Steel Casting 
Co.; Executive Committee — Oliver E. 
Mount, chairman; A. M. Andorn, Penn 
Steel Casting Co.; T. F. Dorsey, Fort Pitt 
Steel Casting Co.; Members of Board of 
Directors—A. M. Andorn; D. P. Murphy, 
Symington - Gould Corporation; J. S. 
Wardle, Mobile Pulley & Machine Wokrs; 
T. F. Dorsey; F. K. Donaldson; E. D. 
Flintermann, Michigan Steel Casting Co.; 
C. A. Binder, St. Louis Steel Casting Co.; 
W. E. Butts, General Metals Corp.; Execu- 
tive Vice-President—Colonel Merrill G. 
Baker; Secretary-Treasurer—Raymond 1.. 
Collier. 


Big Cut Made in Military Orders 
for Locomotives 


ALTERED military requirements have re- 
sulted in a substantial reduction in the 
number of steam locomotives scheduled for 
1944 production for such use, the War Pro- 
duction Board announced January 28. Mili- 
tary orders for locomotives weighing 80 
tons or more have been cut by 741 units, 
or about 25 per cent, and for those weigh- 
ing 50 to 80 tons by 162, or about 35 per 
cent, the announcement disclosed. How- 
ever, military requirements for 1944 still 
call for more than 2,000 large (i. e, over 
80 tons) and 300 small steam locomotives, 
is was explained. 

The WPB statement stressed the point 
that the curtailment would not mean release 
of any existing production facilities to meet 
domestic requirements, since the original 
program had contemplated progressively in- 
creased locomotive production in each quar- 
ter of 1944. Instead of expanding opera- 
tions to meet that schedule, the industry 
will be able to even out its production 
through the year, it was explained. 


A.A.R. and O.D.T. Discuss Labor 
and Equipment Situation 


AN appeal to the Selective Service Board 
and the War Manpower Commission for 
aid in solving the manpower shortage of 
the railroads will be made by the Associa- 
tion of American Railroads and the Office 
of Defense Transportation, it was disclosed 
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by Joseph B. Eastman, director of ODT 
and John J. Pelley, president of A. A. R., 
following a special meeting of members of 
A. A. R. and representatives of ODT at 
Chicago on February 3, called to consider 
the labor and equipment situation. 

They also stated that, through co-opera- 
tion with the War Production Board, ma- 
terials will be made available so that the 
railroads may place orders for freight cars 
to the capacity, limited by available man- 
power and war work, of the plants of 
builders. It was estimated that the capacity 
will be between 60,000 and 70,000 freight 
cars in 1944 while later in the year the 
railroads will be permitted to order not to 
exceed 500 passenger train cars. A further 
meeting will be held in Washington to de- 
cide which railroads will be allowed, on the 
basis of needs, to order cars. 

During the consideration of the passenger 
car situation, it was revealed that the lack 
of air-conditioning equipment was holding 
up the ordering of passenger cars because 
railroads felt that it would be uneconomical 
to build passenger cars with movable win- 
dows and other features essential to non air- 
conditioned operation and, after the war, 
having to rebuild them to accommodate 
air-conditioning installations. It was also 
disclosed that some air-conditioning equip- 
ment will be available by the end of the 
year and railroads were encouraged to place 
orders for passenger cars now for delivery 
next year. 

In discussing the manpower shortage, 
Mr. Pelley said that approximately 270,000 
men have been taken from the railroads for 
the armed forces and that they will lose 
about 84,000 more to selective service with 
in the next six months unless relief is 
afforded. A more liberal application of de- 
ferment of necessary employees will be 
sought while a request may be made for 
the release of some railroad workers from 
military service. 


Field Staff to Spur Production 
of Equipment for Domestic 
Service 


In an effort to increase the production 
of cars and locomotives for domestic serv- 
ice, the War Production Board has ar- 
ranged for the field staff of the Army 
Transportation Corps to assist in expediting 
these programs, according to a letter from 
A. C. Mann, director, Transportation Equip- 
ment Division, WPB, dated February 1, and 
addressed to all builders of railroad cars 
and locomotives and to manufacturers of 
specialties. 

The arrangement contemplates that field 
officers of the Army Transportation Corps 
will visit the plants of car and locomotive 
builders to determine the status of the build- 
ing schedules and analyze any difficulties 
tending to retard production. These officers 
will be authorized to iron out, with the 
builders, any difficulties that may be cor- 
rected in the field within applicable priority 
or other regulations. If WPB assistance 
is required, such as uprating, additional 
material authorization, or directive, the 
field officers will report through the Rail- 
way Equipment Branch of the Transpor- 
tation Corps to the Transportation Equip- 
ment Division of the WPB for handling 


the matter within the board. Field officers 
will also handle any surveys necessary to 
eliminate trouble with the production of 
component parts. 

Army representatives are not authorized 
to make any changes in the scheduling of 
equipment and component parts, nor will 
the new expediting arrangement alter the 
handling of car and locomotive production 
under Army contracts. ` 


Victory Freight-Car 
Drawings Issued 


In an effort to get maximum production 
of badly needed freight cars in 1942, the 
Association of American Railroads acted to 
restrict car orders to 13 individual car de- 
signs, recommended by the Car Construc- 
tion Committee of the Mechanical Division, 
in conjunction with the Freight Car Design 
Committee of the American Railway Car 
Institute. This action was taken at the re- 
quest of the Office of Production Manage- 
ment, forerunner of the present War Pro- 
duction Board, and the cars included three 
box, one auto box, two hopper, four gon- 
dola and three flat-car designs, as described 
in the December, 1941, Railway Mechanical 
Engineer. 

On recommendation of WPB, in the in- 
terest of conserving steel for war pur- 
poses, the A. A. R., Mechanical Division, 
in 1943 issued eleven Emergency standard 
composite car designs, including two 50-ton 
box cars (Dwgs. 1550 and 1551) with in- 
side lengths of 40 ft. 6 in. and 50 ft. 6 in., 
respectively; four 50-ton fixed-end com- 
posite gondolas (Dwgs. 5-1918, 3143, 3144 
and 5-1919) and one 70-ton drop-end gon- 
dola (SK F-5163-C) ; one 50-ton compo- 
site hopper (SK-7-13-42-B-B) and one 70- 
ton composite hopper (SK-7-13-C-B) ; one 
50-ton composite flat car (Dwg. 510-F-54- 
A), and one 70-ton composite flat car 
(Dwg. 17592). 

With a lightening of restrictions on the 
use of steel for freight car construction, the 
A. A. R., Mechanical Division, has just 
issued (February, 1944) 16 designs of Vic- 
tory freight cars which have been approved 
by the WPB for construction this year. In 
the Victory cars, composite construction is 
eliminated and the basic design is essen- 
tially the same as the A. A. R. pre-war 
standard construction except for certain 
changes in detail such as substituting struc- 
tural shapes for built-up plate construction 
and some modifications designed to meet 
service requirements more satisfactorily. 

The Victory freight car designs include 
three box, one auto box, two hopper, eight 
gondola and two flat cars. The first box 
car is a 40- and 50-ton car, 40 ft. 6 in. long 
inside, made to A. A. R. Plates 1500-D and 
1501-D, modified by the substitution of 
longitudinal steel floor stringers between 
the bolster and the car end, as shown on 
Plate E-1542, instead of diagonal braces. 
The second box car is the same as the first 
except for an increase in inside height from 
10 ft. to 10 ft. 6 in. The third box car, of 
50-tons nominal capacity, 50 ft. 6 in. inside 
length and 10 ft. 6 in. inside height, is de- 
signed with three optional clear door open- 
ings of 6 ft., 7 ft. and 8 ft., being made to 
A. A. R. Plates 1525, 1526 and 1527, modi- 


(Continued on next left-hand page) 
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The Approach to a 


SUPERHEATER SPECIFICATION 


Specialization 


SS 
y FSRCRCN Organizations who do specialized work are 
5 IZATION * leaders only when the specialization is of 
Ein 7) UIS long standing and has wide acceptance. 
It is fitting to state that the organization 


sic behind Elesco superheaters and its affili- 
S Ssusiness Ml 


ates have specialized in superheaters for 
over thirty years. But this in itself is not 
nearly as important as the fact that in this 
specialization it is serving by far the great- 
est proportion of the world’s superheater 
requirements. 


STEA d 
— : 


The superheater 3 Y 
tube MAKES the 
RETURN BEND 


The RETURN BEND ——» ; 
MAKES the Elesco 
superheater — — SERVICE ! 


J 
S GAS i — 
OO. — DISTRIBUTION mil. 

— 

Ent 
SN 


In addition to the specialized engineering 
and experience behind Elesco in America — 
you have the added advantage of supple- 
menting them with the research, practical 
experience and developments of Elesco 
affiliates in other countries. 

Super-specialization might be a more 
appropriate term applying to this special- 
ized service —Be sure to use it. 


March, 1944 94 


tied by the substitution of steel floor string- 
ers as in the case of the first two box cars. 

The 50-ton auto-box car has an inside 
length of 50 ft. 6 in., inside height of ,10 ft. 
6 in. and a clear door opening of 15 ft., be- 
ing made to A. A. R. Plate 1528, modified 
by substitution of the longitudinal steel 
floor stringers. An optional end-door ar- 
rangement for this car is given in Plate 
1540. 

The two hopper cars, one of 50 tons and 
the other of 70 tons capacity, are made to 
A. A. R. Plates 600-D and 601-D, respec- 
tively, modified to incorporate I-beam body 
bolster construction in accordance with 
Plate E-651 and angle end posts as shown 
on Plate E-653. (The I-beam construction 
is used to save steel plate.) These cars are 
30 ft. and 40 ft. 8 in. long inside and have 
cubic capacities of 2,145 cu. ft. and 2,773 
cu. ft., respectively. 

The first two gondolas are 50-ton fixed- 
end cars, with 41 ft. 6 in. inside length, 4 ft. 
8 in. inside height and 1,840 cu. ft. capacity, 
level full. One of these cars, with a wood 
floor, is made to Dwg. C-27252-C, modified 
to include an A. A. R. Z-section center sill, 
and the other car, with a steel floor, made 
to Dwg. C-28263-B. Either of these cars 
may be further modified to incorporate six 
or eight drop doors, although general draw- 
ings covering this arrangement have not 
been made. 

There are two additional 50-ton gondolas, 
one with fixed ends, steel floor, 16 drop 
doors, inside length of 41 ft., inside height 
of 5 ft. and 1,948 cu. ft. capacity, level full, 
made to Dwgs. 5-1595-A and 4-3599-A. 
The other has drop ends and a wood floor. 
It is 48 ft. 6 in. long inside, 3 ft. 6 in. high 
inside, has 1,383 cu. ft. capacity, level full, 
and is built to Dwg. 121743. 

The first 70-ton gondola has drop ends, a 


BarpwiN Locomotive Wonks.—W. Hor- 
ace Holcomb has been appointed to fill the 
newly-created office of vice-president-indus- 
trial relations for the Baldwin Locomotive 
Works and James J. Nelson has been ap- 
pointed divisional vice-president in charge 
of the company's Cramp Brass & Iron Foun- 
dries division. A. J. Tigges has been ap- 
pointed manager of consulting engineering 
for all divisions and subsidiaries of Baldwin. 
Mr. Tigges also will have charge of the en- 
gineering of new products and new applica- 
tions with reference to postwar plans. Since 
his graduation, with a degree in electrical 
engineering from Massachusetts Institute 
of Technology in 1923, Mr. Tigges has 
been associated with the engineering firm of 
Jackson and Moreland in Boston, Mass. 


* 


WILLIAM SELLERS & Company.—Kreston 
T. Sorensen has joined the staff of William 
Sellers & Company, Inc., as assistant to the 
president. Mr. Sorensen has recently been 
in charge of design of special secret ord- 
nance weapons and material for the Ord- 
nance Department, having charge of the 
engineering section located at the Franklin 
Institute. Until 1941 he was associated with 
The Baldwin Locomotive Works, in charge 
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wood floor, inside length of 52 tt. 6 in., in- 
side height of 3 ft. 6 in., 1,745 cu. ft. ca- 
pacity, level full, and is made to Dwg. 
C-27425-F. The next two 70-ton drop-end 
gondolas are the same size. They are 65 ft. 
6 in. long inside, 3 ft. 6 in. high inside, and 
have a cubic capacity, level full, of 1,776 
cu. ft. They are designed with a steel floor 
(Dwg. 5-1608) or a wood floor (Dwg. 
139-11-292). One additional 70-ton drop- 
end gondola, with wood floor, made to 
Dwg. 139-11-355-A, has been approved by 
the WPB. This car is the same size as 
the first 70-ton gondola and differs from it 
only in utilizing a little heavier steel in 
some sections to give added strength and 
durability. 

The two flat cars are both the same size, 
53 ft. 6 in. long over the wood floor, one 
being a 50-ton car made to Dwg. 509-F- 
63-J, and the other a 70-ton car made to 
Dwg. 16393. 


Second-Quarter Steel Allocations 
94.5 P.C. of Tonnage Requested 


Domestic transportation will receive for 
this year's second quarter 1,812,000 tons of 
carbon steel or 4.5 per cent of the 1,917,325 
tons requested by the Office of Defense 
Transportation. This allotment, accom- 
panied by proportionate allotments of alloy 
steel, copper and aluminum, said the ODT 
announcement, constitutes the largest amount 
made available since the ODT became a 
claimant agency under the War Production 
Board's Controlled Materials Plan. This 
year's first-quarter allotment was 1,538,645 
tons. 

Included is material for the construction 
of 18,500 new freight cars, 6,500 fewer than 
the 25,000 ODT requested but nevertheless 
enough, according to WPB to absorb maxi- 


Supply Trade Notes 


of design and engineering of the 60-ton 
tank. Mr. Sorensen was born in Denmark. 
In 1916, he served as an apprentice with 
the American Locomotive Company at 
Schenectady, N. Y. He later enlisted in 
the Navy for World War I, returned and 
acquired wide experience in machine-tool 


K. T. Sorensen 


mum capacity available for car building 
during the third quarter. In the latter con- 
nection, it was explained, the third-quarter 
capacity must be taken into account in set- 
ting the second-quarter allotments because 
of the "lead time", i.e., the time required to 
get the allocated materials delivered to car 
builders' plants. 


Mechanical Supervisor Given 
“Safety Ace" Award 


A “Sarety Ace” award is made by the 
National Safety Council to employees or 
supervisors in industry who are doing an 
outstanding job in preventing accidents in 
wartime—accidents that were hindering the 
war effort. Nominations are made to a 
committee of judges of the N.S.C. When a 
candidate has been accepted he is saluted 
nationally on the Blue Network radio pro- 
gram "Out of the Shadows," at which time 
he is sent a $100. war bond. William E. 
Buck, superintendent of the Michigan Cen- 
tral Railroad shop at Jackson, Mich., was 
given the "Safety Ace" award for his out- 
standing performance for the ycar 1943. 
During the seven-year period, 1937 to 1943, 
inclusive, the average casualty ratio per 
million man-hours was 3.60. For 1943 it 
was 2.85; the decrease in the ratio under 
1942 was 40.8 per cent, or on a severity 
basis, 75 per cent. Mr. Buck has also de- 
vised two accident prevention devices which 
have been adopted by the New York Central 
System as a whole. He has spent his entire 
railroad career of 31 years in the Jackson 
shops, starting as a machinist helper. He 
was gradually advanced until he became 
general foreman in December, 1936, and 
was promoted to superintendent of shop 
February 1, 1941. 


manufacture with a number of companies 
in the West. He joined the Southwark 
Foundry & Machine Company as engineer 
in charge of special products in 1923; went 
to Russia to supervise installation of rolling 
mill equipment, and in 1932 assisted in re- 
organizing the Kharkov Tractor Plant. In 
1938 he had charge of engineering and in- 
stallation of special aircraft equipment for 
Southwark in France. In 1939 he returned 
to the United States to take charge of heavy 
tank design for the Baldwin Locomotive 
Works. 
* 


ALUMINUM COMPANY OF AMERICA. — 
John O. Chesley, head of the sales develop- 
ment division of the Aluminum Company 
of America, has been appointed railway 
sales manager, a position created to better 
serve the railway field in meeting the an- 
ticipated demand for aluminum in the con- 
struction of new equipment after the war. 
Mr. Chesley was a graduate of Brown Uni- 
versity with a degree in mechanical engi- 
neering in 1911. He joined the Aluminum 
Company as a sales apprentice and was ap- 
pointed manager of the Detroit, Mich., of- 
fice in 1913 and manager of Pittsburgh, Pa., 
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sales in 1915. Following service as an en- 
sign with the Navy during the world war, 
he returned to Alcoa in December, 1918, as 


John O. Chesley 


mechanical engineer in the sales depart- 
ment. He served as commodity manager in 
charge of sheet, rod, wire, bar, tubing, and 
jobbing from 1922 to 1927, and organized 
and headed the sales development division 


in June, 1927. 


WESTINGHOUSE t. ANM & MANUFAC- 
TURING CoMPANY. — Harry H. Chapman, 
manager of the Minneapolis, Minn., office 
of the Westinghouse Electric & Manufac- 
turing Co. has been appointed manager of 
the Transportation department with head- 
quarters at East Pittsburgh, Pa., following 
a reorganization of the Central Station and 
Transportation department in which the 


Harry H. Chapman 


latter was established as a separate indus- 
try department. Mr. Chapman was born in 
St. Louis, Mo., and was a graduate of the 
University of Illinois in 1919. Shortly after 
graduation, he entered the employ of West- 
inghouse as chief clerk in the power and 
railway division, with headquarters in Chi- 
cago. Later he was employed in various 
sales capacities in the company's northwest- 
em district until August, 1936, when he was 
named manager of the Minneapolis office. 
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DEARBORN CHEMICAL CoMPANY.— Kobert 
F. Carr, president of the Dearborn Chemi- 
cal Company for the last 49 years, has been 
elected to fill the newly created position of 
chairman of the board. George R. Carr, 
vice-president and general manager, has 


been elected chairman of the executive com- 
mittee, and Robert Adams Carr, vice-pres- 
elected 


ident has been president. S. C. 


Robert F. Carr 


Johnson, assistant vice-president of the 
Eastern division, has been elected vice-pres- 
ident in charge of the railroad department 
of the Eastern division. Roger Q. Milnes, 
assistant vice-president of the Western di- 
vision has been elected vice-president in 


George R. Carr 


charge of the railroad department of the 
Western division, and 4. H. Reynolds, chief 
chemist, has been appointed directing chem- 
ist. 

Robert F., Carr, chairman of the board, 
was born at Argenta, Ill., on November 21, 
1871, and was a graduate of the University 
of Illinois in 1893. In 1894 he entered the 
employ of the Dearborn Chemical Company 
and served successively as secretary and 
vice-president and general manager until 
1907 when he was elected president. Dur- 
ing World War I, Mr. Carr served as 
major on the general staff of the U. S. 
Purchase, Storage, and Traffic division. 

George R. Carr, the newly elected chair- 
man of the executive committee, was born in 


Argenta, III., on January 23, 1877, and was 
a graduate of the University of Illinois in 
1901. Two weeks after graduation he be- 
came associated with Dearborn as a sales- 
man and served successively until 1922 as 
assistant general manager and general man- 
ager. In 1922 he was elected vice-president 
and general manager. Mr. Carr is also 
chairman of the board of the Locomotive 
Firebox Company. 

Robert Adams Carr, who has been elected 
president of Dearborn, was born in Oak 
Park, Ill., on September 21, 1903, and was 
a graduate of the University of Chicago in 
1926. He entered railway service in the 


Robert Adams Carr 


mechanical department of the Southern Pa- 
cific in 1927 and a year later entered the 
employ of the Locomotive Firebox Company 
where he engaged in sales and production 
work. In 1934, he was appointed managing 
director of Dearborn, with headquarters at 
Buenos Aires, Argentina. In 1937, he was 
elected vice-president of the railroad de- 
partment. 

S. C. Johnson, who has been elected vice- 
president in charge of the railroad depart- 


S. C. Johnson 


ment of the Eastern division, was a grad- 
uate of the University of Kansas in 1921. 
Immediately after graduation he was ap- 
pointed assistant bacteriologist in the water 
laboratory of the Kansas State Board of 
(Continued on second left-hand page) 
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r OTIVE power of the Atlantic Coast Line 
M has been materially strengthened by 
the recent addition of four General Motors 
5400 Hp. Diesel Freight Locomotives, with 
more to follow. These locomotives combine 
speed for faster schedules, power for greater 
tonnage capacity, adaptability to varying oper- 
ating conditions, high availability with fewer 


stops for fuel, water and servicing. Sturdy, 


efficient and dependable, GM Freight Diesels 
have what it takes to meet the exacting trans- 
portation demands of war and peace. 

Having already definitely proved the superior 
service and operating economies of GM Diesel 
Switchers and Passenger Locomotives, the 
Atlantic Coast Line now joins the fast growing 
group of railroads using GM Diesel Triple 


Service — Freight — Passenger — Switcher. 


LET'S ALL BACK THE ATTACK — BUY MORE WAR BONDS » 


6 


] 
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Health. He entered railroad service on 
January 1, 1923, as a chemist in the Water 
Service department of the Southern dis- 
trict of the Missouri Pacific, with head- 
quarters at Little Rock, Ark. In July, 1924, 
he resigned to become chief chemist in the 
water supply department of the Chesapeake 
& Ohio, with headquarters at Huntington, 
W. Va. He entered the employ of Dear- 
born on January 1, 1930, and has held suc- 
cessive positions in the railroad depart- 
ment as chemical engineer and assistant 
vice-president. 

Roger Q. Milnes, who has been elected 
vice-president in charge of the railroad de- 
partment of the Western division of the 
Dearborn Chemical Company, entered rail- 
road service in the car department of the 
Chicago, Burlington & Quincy at Hannibal. 
Mo. Later he was employed by the North- 
ern Pacific at Spokane, Wash., as a fire- 


Roger Q. Milnes 


man and still later as a fireman on the Crip- 
ple Creek Short Line. In 1910, he entered 
the service of the Atchison, Topeka & Santa 
Fe as a fireman and in 1914 became an en- 
gineman. [n 1924 he became superintendent 
of fuel and road foreman of the Florida East 
Coast. In 1927 he joined the staff of Dear- 
born as service engineer. Mr. Milnes was 
appointed assistant vice-president of the 
railroad department in 1936. 
* 

AMERICAN CHAIN & CABLE CoMPANY.— 
The American Chain & Cable Co., Bridge- 
port, Conn, has acquired the Maryland 
Bolt & Nut Co., of Baltimore, Md., manu- 
facturers of a line of bolts, nuts, lag screws 
and forgings. Operations will be continued 
at the Baltimore plant as heretofore. 

* 

BRAKE EQUIPMENT & Supply COMPANY. 
—J. G. Alperson, executive vice-president 
of the Brake Equipment & Supply Co., has 
been elected president to succeed B. Pratt, 
who becomes chairman of the board. C. J. 
Smith has been elected vice-president and 
John H. McCartney, manager of sales, has 
been elected a director and vice-president. 

* 

GRAYBAR ELECTRIC Company.—John E. 
Fontaine has been appointed manager of the 
Beaumont, Tex., office of the Graybar Elec- 
tric Company to succeed J. P. O'Neill, who 
died recently after 27 years of continuous 
service with the company. 
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AMERICAN CAR AND FOUNDRY COMPANY. 
—W. F. Dietrichson, assistant general me- 
chanical engineer at Berwick, Pa., has been 
appointed general mechanical engineer oí 
the American Car and Foundry Company 
with headquarters at Berwick. In the Jan- 
uary issue it was incorrectly stated that Mr. 
Dietrichson had been appointed mechanical 
engineer. Thomas F. Wilson has been ap- 
pointed assistant to the senior vice-president. 
E. J. Finkbeiner, who has served in the op- 
erating department of the company since 
May, 1922, and J. L. Hood, mechanical en- 
gineer, have been appointed assistant vice- 
presidents. 

Thomas F. Wilson began his career with 
the New York Central in March, 1906, and 
continued with that road until 1916. He 
joined the American Car and Foundry 
Company in June, 1916, as secretary to 


W. C. Dickerman, now chairman of the 


board of the American Locomotive Com- 
pany. Following service as an ensign in the 
Navy during 1918-19, he returned to the 
American Car and Foundry Company and 
was subsequently appointed secretary to the 
senior vice-president in charge of opera- 
tions. 

E. J. Finkbeiner has been associated with 
the company for almost forty years. He 
joined the American Car and Foundry 
Company as a clerk in the auditing depart- 
ment of the Detroit, Mich., plant in July. 
1904, and served in the production division 
there during the first world war. He was 
transferred to the New York office in May, 
1922, as general supervisor of costs and 
estimates. 

J. L. Wood is a graduate in engineering 
of Alabama Polytechnic. During summer 
vacation periods, he worked in the Whistler 
Shops of the Mobile & Ohio and in the 


J. L. Wood 
drafting room of the Gulf, Mobile & North- 


ern. He became local engineer at the 
Memphis, Tenn, plant of the American 


Army-Navy *E" Awards 


Babcock & Wilcox Co., Augusta, Ga. 
Second star. 

J. G. Brill Company, Philadelphia, Pa. 

Cochrane Corporation, Philadelphia, 
Pa: 

H. K. Porter Company, Pittsburgh, 
Pa. Star. 


Car and Foundry Company in January, 
1900; assistant mechanical engineer in th 
engineering department at New York jp 
January 1928, and mechanical engineer in 
December, 1936. 


AMERICAN LOCOMOTIVE COMPANY. Ag 
ry Schreck has been appointed consulting 
engineer, Diesel engine division of the 
American Locomotive Company. In 1914 
Mr. Schreck became assistant chief engi 
neer and in 1916 chief engineer of the Ful- 
ton Iron Works. He became associated 
with the Ingersoll-Rand Company as d- 


Henry Schreck 


signing engineer in 1918 and served a 
works manager and chief engineer at the 
Lombard Governor Company from 192) to 
1922. He was head designing engineer d 
the Combustion Utilities Company in New 
York from 1922 to 1927, and became design- 
ing engineer of the Rathborn-Jones Engi 
meering Company in Toledo, Ohio, in 1928 
He served as division engineer of Fair- 
hanks, Morse & Co. in Beloit, Wis. from 
1929-30, and was consulting and designing 
engineer of the Ingersoll-Rand Company in 
Painted Post, N. Y., from 1931 to 19 
Since 1936, Mr. Schreck had been consult- 
ing and designing engineer of Fairbanks 
Morse & Co. ` 
* 

SKF IwpusTRIEs, Inc.—Walter C. A- 
lers, assistant district manager of the Dc 
troit, Mich., office of SKF Industries, Inc. 
has been appointed Detroit district manage" 
to succeed Robert H. Hirsch, who has rc 
signed. 

* 

LI xcOI N ELECTRIC Company.—R. H. Po- 
vies has been appointed welding engine’ 
representative in Washington, D. C., for the 
Lincoln Electric Company. Mr. Davies had 
been associated with Henry J. Kaiser & 
first plant engineer in the building of s“ 
eral plants at Permanente, Calif. After the 
construction period he was appointed supt- 
intendent and was also in charge of produc 
tion and plant development. 


TIMKEN Rotter Bearing COMPANY. 
H. B. Lilley, formerly assistant chiet ™ 
spector engineer, has been appointed sal“ 
development engineer of the steel and tu 
division of the Timken Roller Bearing W 


hanical Engine! 
Railway Mec! ARCH. 194 


FiRTH-STERLING STEEL Company.—Ben- 
nett S. Chapple, Jr., assistant manager of 
sales, New York district, of the Carnegie- 
Illinois Steel Corporation, has been ap- 
pointed assistant to the president of the 
Firth-Sterling Steel Company, McKees- 
port, Pa. 


* 


ALLEGHENY-LUDLUM STEEL CORPORATION. 
—H. N. Arbuthnot, assistant general man- 
ager of sales of the Allegheny-Ludlum Steel 
Corporation at Brackenridge, Pa., has been 
appointed regional manager of the Detroit 
(Mich.) region of the corporation, a new 
position created as the result of the consoli- 
dation of manufacturing and distribution 
facilities in the Detroit district. Mr. Ar- 
buthnot was graduated from Washington 
and Jefferson University in 1914 and shortly 
thereafter entered the employ of the Amer- 
ican Sheet & Tin Plate Co. Later he went 
with the Weirton Steel Company and was 
advanced to assistant district manager of its 
Chicago office. Still later he became asso- 
ciated with the Follansbee Brothers Com- 
pany, serving first as district manager and 
later as special representative at Detroit. 
In 1926, he was appointed Detroit district 
manager of Allegheny and later became 
assistant general manager of sales. 


* 


PuLLMAN-STANDARD CAR MANUFACTUR- 
inc Company.—Thomas P. Gorter, assist- 
ant vice-president of the Pullman-Standard 
Car Manufacturing Company, Chicago, in 
charge of the company’s Washington, D. C., 
car sales office, has been elected vice-presi- 
dent. R. J. Golden has been appointed as- 
sistant to the vice-president 

Thomas P. Gorter was born in Baltimore, 
Md., and was educated at Princeton Uni- 
versity. He left school in 1917 to enlist in 
the Army and upon his discharge in 1919, 
entered the sales department of the Haskell 
& Barker Company, Michigan City, Ind., 
(now part of Pullman-Standard). In 1923 
he was transferred to Pullman-Standard's 
New York sales office and in 1928 to its 
Washington, D. C., office. In 1942 he be- 
came assistant vice-president. 


General 


J. F. SwirTH, superintendent of motive 
power and car equipment, Northern On- 
tario district, of the Canadian National at 
North Bay, Ont., has retired. 


W. S. Davis has been appointed superin- 
tendent of motive power and car equipment, 
Northern Ontario district, of the Canadian 
National, with headquarters at North Bay, 
Ont. 


T. J. Lyon has been appointed assistant 
general superintendent of motive power of 
the New York Central, with headquarters 
at New York. 


R. W. RETTERER, assistant superintend- 
ent of equipment of the Cleveland, Cincin- 
nati, Chicago & St. Louis, Indianapolis, 
Ind., has been appointed superintendent of 
equipment, with headquarters at Indianap- 
olis. 
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AMERICAN STEEL & WiRE -COMPANY.— 
W. E. Mackley, manager of sales of the 
Buffalo, N. Y., office of the American Steel 
& Wire Company, subsidiary of the United 
States Steel Corporation, has been ap- 
pointed manager of the manufacturers sales 
department of the New York office. F. E. 
Ward, assistant manager of the manufactur- 
ers sales department in New York, has 
been appointed manager of sales at Buí- 
falo, to succeed Mr. Mackley, and F. L. 
Nonnenmacher has been appointed assist- 
ant manager in New York to succeed Mr. 
Ward. 

* 


Kropp Force CoMPANYv.—H. M. Com- 
stock, assistant to the president of the Clear- 
ing Machine Corporation, has been ap- 
pointed engineering sales representative of 
the Kropp Forge Company in the southern 


California territory. Mr. Comstock served- 


a year in Washington with the tools divi- 
sion of the War Production Board as chief 
of the forge and press section. 


* 


Lukens STEEL Company.—L. P. McAl- 
lister, metallurgical engineer of the Lukens 
Steel Company since 1936, has been ap- 
pointed assistant to the general superin- 
tendent, and Joseph G. Althouse, engineer 
of tests, has been appointed metallurgical 
engineer. William Taylor, assistant engi- 
neer of tests, succeeds Mr. Althouse. 


* 


WESTINGHOUSE AIR BRAKE COMPANY.— 
S. L. Poorman, eastern manager of the 
Westinghouse Air Brake Company, has 
been appointed assistant to the first vice- 
president, with headquarters at the com- 
pany's general office in Wilmerding, Pa., 
and S. L. Williams, assistant manager for 
the eastern district, has been appointed 
manager to succeed Mr. Poorman. 


Obituary 


Rosert W. THOMAS, treasurer and a 
director of the Thomas Machine Manu- 
facturing Company, Pittsburgh, Pa., died 


Personal Mention 


GEORGE W. Birk, assistant to the super- 
intendent of motive power and rolling stock 
of the New York Central at New York, 
has been appointed assistant superintendent 
of equipment of the Cleveland, Cincinnati, 
Chicago & St. Louis, with headquarters at 
Indianapolis, Ind. 


FRED K. Mog Hv, superintendent of equip- 
ment of the Cleveland, Cincinnati, Chicago 
& St. Louis, Indianapolis, Ind., has retired 
after 51 years’ service. Mr. Murphy was 
born at Kokomo, Ind., on January 3, 1874, 
and entered railway service on March 25, 
1892, as a machinist apprentice in the em- 
ploy of the Big Four at Indianapolis. In 
May, 1898, he went with the Illinois Cen- 
tral as a machinist and a short time later 
was promoted to foreman, with headquar- 
ters at Paducah, Ky. One year later, Mr. 
Murphy became a machinist foreman on 
the Detroit Southern (street railway), 


on February 6. Mr. Thomas was 40 years 
of age. He had entered the Thomas Ma- 
chine Manufacturing Company, which was 
founded by his father, following his grad- 
uation from the University of Pittsburgh 
in 1926. 

* 


Lawrence H. DUNHAM, assistant man- 
ager of the metallurgical department of the 
American Steel & Wire Co., died in Pitts- 
burgh, Pa., on January 19. He was 52 
years of age. 

* 


Damon bE Brors Wack, executive vice- 
president of the National Bearing Metals 
Corporation, a subsidiary of the American 
Brake Shoe Company, died in St. Louis 
Mo. on February 1. Mr. Wack was 36 
years of age. He was a graduate of Yale 
University in 1929. He entered the Ameri- 
can Brake Shoe Company in 1934, and was 


D. deB. Wack ^ i 


appointed vice-president of the company's 
Pacific coast division in 1939. He was 
transferred to the National Bearing Metals 
Corporation at St. Louis in October, 1941, 
and was elected executive vice-president in 
1942. 


with headquarters at Springfield, Ohio. In 
July, 1901, he returned to the Big Four as 
a machinist at Bellefontaine, Ohio, and in 
1906 became air-brake instructor at In- 
dianapolis. He subsequently served as air- 
brake supervisor, master mechanic and as- 
sistant superintendent of motive power, 
with headquarters at Indianapolis; on July 
1, 1936, was appointed assistant superin- 
tendent of equipment, and on January 1, 
1938, became superintendent of equipment. 


WARREN ROBERT ELsEY, assistant to vice- 
president of the Pennsylvania, has been ap- 
pointed assistant vice-president in charge of 
real estate, purchase and insurance. Mr. 
Elsey, who was born at Pittsburgh, Pa., on 
April 1, 1892, was a graduate of the Carne- 
gie Institute of Technology in 1910. He 
entered railroad service in September, 1911, 
as a draftsman in the employ of the Penn- 

(Continued on second left-hand page) 
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sylvania at Pittsburgh, Pa., and had sub- 
sequent experience in shop work at various 
points. He became master mechanic at Bal- 
timore, Md., in February, 1928; superin- 
tendent of floating equipment at New York 
in 1929 and mechanical engineer in Octo- 


Warren Robert Elsey 


ber, 1936. He was appointed general super- 
intendent of motive power of the Eastern 
Region in 1941, and was transferred to the 
department of real estate, purchases and in- 
surance in July, 1942, as assistant to the 
vice-president. 


C. W. MarHEws has been appointed as- 
sistant superintendent of machinery of the 
Louisville & Nashville with headquarters at 
Louisville, Ky. 


ApAM McGrecor, who has been ap- 
pointed mechanical inspector of the Cana- 
dian National at Montreal, Que., as an- 
nounced in the February issue, was born on 
July 13, 1897, at Kilmarnock, Scotland. He 
attended Kilmarnock Academy (1903-1912) 


A. McGregor 


and the Royal Technical College, Glasgow 
(1916-1920). He entered railroad service 
on November 16, 1921, as a laborer on the 


Canadian National. He became a carman 
in July, 1922; layout man in June, 1923; 
draftsman in July, 1925; engine inspector 
in October, 1940; mechanical inspector at 
Winnipeg, Man., in March, 1941, and me- 
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chanical inspector at Montreal on Novem- 
ber 10, 1943. Mr McGregor served in the 
Royal Flying Corps 1917-19. 


Car Department 


J. Brooks, mechanical inspector (car) 
of the Canadian National at Montreal, 
Que., has retired under pension regulations. 


A. N. CAMPBELL, assistant foreman of 
the coach yard of the Canadian National at 
Toronto, Ont., has been appointed mechan- 
ical inspector (car), with headquarters at 
Montreal, Que. 


Shop and Enginehouse 


K. D. READ, assistant superintendent lo- 
comotive shops of the Cleveland, Cincinnati, 
Chicago & St. Louis at Beech Grove, Ind., 
has been appointed assistant superintendent 
of the New York Central shops at West 
Albany, N. Y. 


Purchasing and Stores 


E. I. Fries, general purchasing agent of 
the Union Pacific at Omaha, Neb., has re- 
tired after 56 years' service. : 


A. C. Carp, assistant to the general pur- 
chasing agent of the Union Pacific at Oma- 


ha, Neb., has been appointed assistant gen- . 


eral purchasing agent, with headquarters at 
Omaha. 


G. T. Wickstrom, assistant general pur- 
chasing agent of the Union Pacific, with 
headquarters at Omaha, Neb., has been ap- 
pointed general purchasing agent, with 
headquarters at Omaha. 


T. J. Rur, acting purchasing agent of 
the Minneapolis, St. Paul & Sault Ste. 
Marie, with headquarters at Minneapolis, 
Minn. has been promoted to purchasing 
agent, with the same headquarters. 


Obituary- 


D. P. Carey, assistant general mechani- 
cal superintendent of the New York, New 
Haven & Hartford at New Haven, Conn., 
died on February 5. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


J^cks. — Duff-Norton 
Company, Pittsburgh, Pa. Catalog 202. 
Contains descriptions, specifications and 
illustrations of the various types of jacks 
and sizes in the Duff-Norton line. 

* 

BAND Fittnc MAcHINRE. — Continental 
Machines, Inc., 1301 Washington avenue 
South, Minneapolis 4, Minn. Four-page 
bulletin. Contains information on file broach- 


Manufacturing 


ing operations on metals, wood, and plas- 
tics. Illustrates various DoAll Precision 
file bands. 
* | 

Curtinc TooLs.—U. S. Tool & Mig. Co, | 
6906 Kingsley, Dearborn, Mich. Spiral- 
bound catalog, 1943 edition, with blank 
blue-print forms on milling cutters; form- 
ing tools ; end mills, reamers, counterbores 
for use when requesting quotations. 


MILLING, BROACHINC, Grinpinc Ma- 
CHINES.—Cincinnati Milling and Grinding 
Machines, Inc., Cincinnati 9, Ohio. General 
catalogue (M-99502). Machines for mill- | 
ing, broaching, grinding, lapping, cutter 
sharpening. 

* 

STRAIGHTENING AND BENDING Presses, 
—Watson-Stillman Company, Roselle, N.]. 
Bulletin No. 320-A. Thirty-eight pages of 
description, illustrations, and tables of work 
capacities of the Watson-Stillman line of 
straightening and bending presses. 

* 


SrELLITE Toors.—Haynes Stellite Com- 
pany, Kokomo, Ind.  Eight-page booklet 
Form 5350, “Operating Information on 
Stellite 98M2 Cobalt-Chromium-Tungsten 
Turning and Boring Tools and Milling 
Cutters.” Illustrated with drawings, pho-| 
tographs and charts. 


MANGANESE STEEL FOR THE Ran» 
Inpustry.—American Brake Shoe Com- 
pany, American Manganese Steel Division, | 
Chicago Heights, Ill Thirty-two-page 
Bulletin 943-R. Discusses manganese stel 
and its properties and describes and illus- 
trates its use for car and locomotive wear- 
ing parts. Special sections on track work, 
etc. 

* 

GIsHOLT -MACHINES.—Gisholt Machine 
Company, Madison, Wis. Three-color, N. 
page catalog of Gisholt line of turret lathes, 
automatic lathes and balancing machine 
Brief descriptions and principal specifo- 
tion data accompany the illustrations d 
the various types and sizes of tools. 

* 

MacHINE TooLs.—W. F. and Jom 
Barnes Co, Rockford, Ill. Fifty-past 
loose-leaf data book divided into six 9 
tions: I—Multiple Drilling and Ream 
Machines; II—Boring and Facing Mr 
chines; III—Milling Machines; IV—De? 
Hole Machines; V—Miscellaneous Mi 
chines; VI—Data Sheets. | 

* 

RAILROAD PINS AND Busutncs.—E« 
Cell-O' Corporation, Detroit, Mich. Eight- 
page catalogue lists standard sizes 1 Ex 
Cell-O hardened and ground steel pin: ad 
bushings for locomotive driver brake 3%% 
spring rigging and for car and tender-tri 
brake rigging. 


Eecrerc Inpustrrat Trucrs—Yal È 
Towne Manufacturing Company, Phila?" 
phia division, Philadelphia, Pa. Seven! 
six-page War Model catalogue. Describes 
Yale & Towne trucks in detail and illus 
trates many uses of industrial power trucks 
Separate section devoted to WPB Lim 
tion Order No. L 112 as applied to Y 
industrial trucks. 
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ME Anderson Plugs ond 
il d are designed for the H 


Air Conditioning 

Battery Charging 

Marker Lights 

Yard Receptacles 

Platform Receptacles 

Portable Tools 

Telephones 

Switchboards 

Welding 

Cable Connectors 

Couplers 

Watertight Plugs and 
Receptacles 

Turntables 

Industrial Trucks 


ETT ! 


ODERN 


electrical outlets to serve portable machines 


repair shops require adequate 


and welding. Install Anderson Receptacles on 
convenient columns and every section will be 
able to turn out work with less time lost. Here's 
one place where this is being done. Anderson 
Plugs and Receptacles are the culmination of over 
35 years’ experience in the design and manu- 


facture of electrical equipment for railroad service. 


ss ANDERSON «= 


289-305 A Street, Boston 10, Mass. 


NEW YORK CHICAGO PHILADELPHIA LONDON 


March, 1944 13 


That’s young America speaking. Are we thinking 
and living in our past? Or are we staying young 


for and with our kids? Stop! Look! Think! 


Remember when you could name the various makes 
of automobiles as fast as they flashed by? Your boy 
can do the same . . . with airplanes. You played 
with toy electric trains. Your youngster builds model 
gliders. You and your gang thought you were 
“hot stuff" when you owned and drove a jalopy 
Model T. Your son looks forward to membership in a 


flying club and part ownership of a cozy cabin plane. 


That lad with the little red wagon and sand bucket 
has grown up. Today, he is winning a war for us. 
What will we have ready for him when he retums 
to peacework“? When war production at any cost 
gives way to product production at lowest cost? He'll 


be deserving of a good turn, then. In lathes, it's 
3 | 


LeBlond. They turn ata profit as they true a product. | 


MACHINE TOOL CO., CINCINNATI, 8 


NEW YORK 13, CHICAGO 6, 
103 Lafayette St. 20 N. Wacker Dr. 
CAnal 6-5281 STA 5561 


HD Engine Lathes—Nine sizes Automatic Lathes- Super Regal Lathes- Automatic Crankshaft Tool Room Lathes— HD Gap Lathes—Ten 
tagno kan et swings. 12" B16" Mechanical Six sizes, I3" to 24” Lathes—For all facing, 12", 147, 16" and 18" sizes in Regular and 17%, 20" swings. Six speeds. cylindrical, face 
For versatility in turning at Hydraulic power Best for training. turning, finishing, pins. swings. Versatile Sliding Gap models. Faster output. Lower cost. acd angular work 
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.. AS A 
SOLID END CAR 


STURDY RUGGED 
INTER-LOCKING 
TOP CORNER 


S WIN 
Mir APPLIANCE co. 


DROP END LOCK 
FOR GONDOLA CARS 


SONIA Ti 


T is nothing like it. Unit Trucks with Unit Brake 
Beams are in a class by themselves. Minimum number 
of parts, freedom from fallen brake beams and positive 


safety are the outstanding characteristics. 


Furnished in Spring Plank or Spring Plankless Design. 


Approved for Interchange. 


Full information as to licensees authorized to manu- 
facture Unit Trucks will be furnished upon request. 


UNIT TRUCK CORPORATION 


140 CEDAR STREET NEW YORK 6, N. Y. 
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Below: Cutting away worn brass liners in crossheads, which will later 
be fitted with new liners and milled to size on the same machine a 


@ Reclaiming side bearings from hopper 
cars by milling 14” off seat. Two bearings 
are milled at the same time ina No. 5 Plain 
Vise, on a CINCINNATI Plain Hydromatic 
Miller equipped for railroad service. 


CINCINNATI Duplex Hydromatic Miller having railroad shop equipment 


FROM CROSSHEADS AND SIDE BEARINGS 
By Recutting Them on Cincinnati Hydromatics 


Critically important during today’s stress of war, the mileage life 
of rolling stock is also a determining factor in tomorrow's competi 
tive struggle to reduce costs. In the shop, both war and post-war 
problems may be considered at the same time through the applica 
tion of the latest machining methods, using modern machine tools. 
€ Two examples of what can be done to get the maximum mileage 
from renewable rolling stock parts are shown here. Both are 
CINCINNATI Hydromatic Milling Machines, specially equipped 
for railroad service. ¶ For complete information on the Hydromatics, 
write for catalog M-955-1, and ask for photographs showing them 
equipped for railroad shop work. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI, 9,OHIO, U. S. A. 
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Missouri Pacifie buys 15 


. 4-84 Freight Locomotives 


Tue Baldwin Locomotive Works recently delivered an 
order of fifteen fast freight locomotives of the 4-8-4 type 
to the Missouri Pacific. These locomotives have a total 
engine weight of 496,000 Ib.; 67,200 1b. tractive .force ; 
73-in. drivers and 285 lb. boiler pressure. These new 
locomotives are at the present time being used to handle 
fast freight trains on the eastern lines of the road between 
St. Louis, Mo., and Kansas City. 


Boiler Construction and Design 


The boiler is the conical type having an inside 
diameter of 8934 in. at the first ring and an outside 
diameter of 100 in. at the third ring, the second ring 
being tapered. The barrel courses are fabricated of carbon 
steel with butt joint multiple riveted longitudinal seams. 
The plate thicknesses for the three barrel courses 
are 1% in., 1735 in. and 1%4-in., respectively. The fire- 
boxes of these boilers have a grate area of 106 sq. ft. 
with a firebox width of 10274 in. and a firebox length 
of 150% in. The combustion chamber is 72 in. long. 
The plate thicknesses in the firebox are 36 in. for the 
sides, crown and furnace door sheet; 14 in. for the back 
flue sheet; 56 in. for the front flue sheet and 1 in. for the 
roof sheet. The firebox roof sheet is seal welded to 946 
in. side sheets. The mud ring water spaces are 6 in. at 
the front and 5 in. at the sides and back. The boilers are 
fitted with 70, 214-in. No. 11 B. W. G. tubes and 178 
4-in. No. 9 B. W. G. flues, all 21 ft. over the tube sheets. 

The fireboxes are seal welded at the mud ring, fire 
door, back head to roof, throat sheet to barrel, roof sheet 
to barrel, side sheets to roof sheets, crown sheet, back 
flue sheet to combustion chamber and front flue sheet 
to flue sheet ring. 

A complete installation of flexible staybolts is used in 


Railway Mechanical Engineer 
APRIL, 1944 


Baldwin Locomotive Works de- 
livers new power for freight 
service on the eastern lines — 
Engines weigh 496,000 Ib. and 
have tractive force of 67,200 
Ib. with 73-in. driving wheels 


the combustion chamber, the breaking zones of the fire- 
box and in the throat sheet. In these locations, Flannery 
type D bolts are used with UW sleeves. The firebox 
volume is 736 cu. ft. The boilers are equipped with the 
Elesco Type E improved 90-unit superheater and the 
American Throttle Company's multiple front-end throttle. 
Fuel is fed by means of a Standard Type BK stoker. 
The feedwater system for these boilers consists of one 
Edna NL injector and a Worthington type 6SA feed- 
water heater having both cold water and hot water pumps 
located on the left side of the locomotive. The fireboxes 
are fitted with three Nicholson thermic syphons, two of 
which are located in the firebox and one in the combus- 
tion chamber. 


Foundation and Running Gear 


The bed of these locomotives consists of a General Steel 
Castings Corporation's steel casting with cylinders, back 
heads and several cross ties cast integral. The engine 
trucks are the four-wheel type supplied by the General 
Steel Castings Corporation and are of the constant re- 
sistance inside bearing design. The engine trucks have 
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General Dimensions, Weights and Proportions of the Missouri Pacific 4-8-4 Type Locomotives 


Buldess cha sore ignite eho eno meses Baldwin Locomotive Works 
Type o£ locomotive (. . 3 corny Eo nr EP fora oe aor 4-8-4 
Road. "Claas. irawe e senes ho be OI d beim OR OT rS a LODE Od 
Road: numbers. oiov esi Aa E P T REDEREEGS radhet 2201—2215 
Date. built (uc yate E or utei aeri foie A 6691949: 0 RISO eras August, 1943 
S ß . 88 Freight 
Dimensions: 
Heisbt to top of stack, fin. e 8 ates b EAS 
Height to center of boiler s 
Width overall, in. .... 
Cylinder centers, in. — 
Weights in working order, Ib.: 
r saaan 39.636 VAR HONE TS was or Re 6 dw 280,000 
Om front wüen ; exerc dx 61 erm OUO LE V dnos Y 94,000 
On trailing truele enn mne titia ale ies arri 122,000 
Total engine 0.4 ue o Pate a te Un 9e oi ere doe mw pio 9e p vhs lo 496,000 
Tender (liebt) 55a eraitd o por to ra e dete sara FP 474 RS 152,400 
"Tender" (de „ 359.000 — 
Wheel bases, ft. -in.: 
FCC ˙ůe] 0 ˙ —ͤIvi NUI 19—3 
Rigid8d·8·8de san o (IY VA To» e ava ovale chal Sofa n) ake 12—10 
Engine. tal! recens oir de te bra Quiet Pire Eg 47—1 
Engine and tender, totallllxnxnnnn. .93—534 
Wheels, diameter outside tires, in.: 
Pri 88 73 
Eront truck seas . assets bales wha 36 
Trailing truck e 106s e oos Nelo elels wratere, d 42 
Engine: 
Cylinders, number, diameter and stroke, in 26x30 
'alve gear, iy pe: „„ rre nest sr sE a Walschaerts 
Valves, piston. type, size, inn 14 
Maximum. travel, inn terrestre 7 
Steam lap, inn 1% a 
Exhaust “Clearance, I. naa tator aa piers dee line and line 
Leid, * in. w Ä este o dere ee Pe 3/19 
Cutod in foll gear; . netat sanaaa sect 85 
Doiler: 
px, EAT OIN R EA O TE OA T IQ T Conical 
Steam pressure, lb. per sq. inn. ech ety eon 
Diameter, first ring, inside, in. 538392 
Diameter, test, outside, inn 2 rts 100 
Fitebd lngth. Hh LlrdovasoP ERG cx retiQrE da Rade re 15014 
Firebox, width, . a mitis nas € 6n 102 
Height, mud ring to crown sheet, back, in. 
Height, mud ring to crown sheet, front, in 


Boiler Continued: 


Combustion chamber length, inn. 72 
Arch tubes, number and diameter, in. .................. 4— 
Thermic syphons, number E 
Tubes, number and diameter, inn 70—2% 
Flues, number and diameter, inn. 178—4 
Length over tube sheets, ft.- inn. 

ne pua area through tubes and flues, sq. ft... 

lc METRE de ee ANEEL AATE 

Grate area; ad fU. arsina aa nean E ete Sad al xe e A 


Heating surfaces, sq. ft.: 


Firebox and comb. chamber 
Arch tubes 
Thermic syphons 
Firebox, total 

Tubes and flues 
Evaporative, total 
Superheater ie 
Combined evap. and superheat. .............00c cece eee 


Tender: 


Style» sss ccssg hess d aa a a a Tires 
Water capacity, U. S. gal. 
r fave e ys crue Rae ed nos exer eod 
Trucks . six-wheel 
6%x12 


General data, estimated: 


Rated tractive force, engine 85 per cent, bb: 67,200 

Rated tractive force, booster .............Lueeeee eese None 
Weight proportions: 

Weight on drivers + weight, engine, per cent 5.6 

Weight on drivers + tractive force cee eese 41.7 

Weight of engine evaporatiock» n.. 52.8 

Weight of engine -- comb. heat surface. 37.3 


Boiler proportions: 


Firebox heat. surf. per cent comb. heat. surf............. 74 
Tube-flue heat. surf. per cent comb. heat. surf. 
Superheat. surface per cent comb. heat. surf. 


Firebox heat. surf. ＋ grate area 5.27 
Tube-flue heat. surf. = grate arez " 

Superheat. surface + grate area ........... eee eene 20.8 
Comb. heat. surface +- grate arenk. ã qt 70.8 
Gas area, tubes-flues -— grate are 0.10 
Evaporation -i- grate ar 4 0 50.1 
Tractive force grate area ........ 634.0 
Tractive force -t- evapOratiokknnnn sese oret te» nb 12.7 
Tractive force comb. heat. surf 8.95 


Tractive force X diameter drivers - comb. heat. surf. 683.6 


carbon steel axles and 36-in. rolled steel wheels. The 
driving wheels have Boxpok cast-steel centers 66 in. in 
diameter. The driving wheel centers are mounted on 
carbon steel axles and are fitted with 73-in. tires. The 
front driver is equipped with the Alco lateral motion 
device. The main wheels of these locomotives are cross 
counterbalanced and in balancing the locomotives 28 per 
cent of a total of 2,024 Ib. of reciprocating parts is com- 
pensated for. The total amount of reciprocating weights 
balanced at the main wheel is 100 lb. with 150 Ib. balance 
on the front, intermediate and back wheels. 

'The trailing truck is the General Steel Castings Cor- 
poration's design with 36-in. rolled steel wheels on the 
front trailing truck axle and 42-in. steel tired wheels with 


cast-steel centers on the rear axle. All of the axles of 
the locomotive are equipped with Timken roller bearings. 

Hollow bored crank pins are used on the driving 
wheels. The rods are designed with floating bushings at 
the main crank pin and are designed for the reboring 
and application of fixed bushings if desired. The piston 
heads are of cast steel with carbon steel piston rods and 
multiple bearing crossheads. The valve gear is of tht 
Walschaerts type actuated by the Alco Type G power 
reverse gear. The 14-in. piston valves have a maximum 
travel of 7 in. 

The spring rigging is the conventional type, with 
continuous equalization, on each side, from the front 
of the front driver to the rear of the rear trailer wheel 
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Mechanical lubrication is supplied by means of two 
Edna Model A 30-pint lubricators. One of these units, 
having eight feeds, is located on the right side and serves 
the cylinders, valves, stoker engine and feedwater pump. 
The other, a 10-feed unit, located on the left side, serves 
the valve stem guides, engine truck pedestals and center 
plate, driving and trailer pedestals, furnace bearer, radial 
buffers, reverse link trunnions and blocks and lateral 
motion device. Alemite lubrication is used on the rods, 
motion work, crosshead pins and spring rigging. 

The cabs of these locomotives are wood-lined steel, 
with steel sash and shatter-proof glass. The locomotives 


are equipped with 30 cu. ft. sand boxes and King type 
sanders. The brake equipment is the Westinghouse No. 
8 ET and air is supplied by two 812-in. cross-compound 
air compressors. 

The tenders are the rectangular design with capacity 
for 20 tons of coal and 20,000 gal. of water. Cast-steel 
water bottom tender underframes are used and the entire 
tender tank construction is supported on two General 
Steel Castings Corporation's six-wheel center bearing 
equalized tender trucks, having carbon-steel axles and 
36-in. rolled steel wheels. The axles have 614-in. by 11- 
in. journals and are mounted in SKF roller bearing units. 


Partial List of Materials and Equipment on the Missouri Pacific 4-8-4 Locomotives 


Engine bed; back cylinder heads; 


cradle; engine truck; trailing . 
true See General Steel Castings Corp., Eddy- 
stone, Pa. 
Wheels-engine truck, trailin 
truck; axles- engine truck, trail- 
ing truck; driving - truck; tires - 
driving and trailing; crank pins; 
side and main rods; crosshead aes 
guides .... error 4 Standard Steel Works Division of the 
Baldwin Locomotive Works, Eddy- 
stone, Pa. 
Latera! motion device; power re- 
verse gear, slid guide attach- , E 
b American Locomotive Co., New York. 
Pilot uncoupling rigging .......... Imperial Brass Mfg. Co., Chicago. 
Driving-box roller bearings; en- 
gine and trailer-box roller bear- : E 
W es e open wn fe The Timken Roller Bearing Co., Can- 
: National Malleable and Steel Casti 
Coupler pilot Nationa’ alleable an eel Castings 
7 » Co., Cleveland, Ohio. : 
Draft gear yokes ............. s American Steel Foundries, Chicago. 
Radial buffer Franklin Railway Supply Co., Inc., 
brak Asian Brake Div, Westingh 
Foundation brake. merican Brake Div., estinghouse 
Air Brake Co., Wilmerding, Pa. 
Operating — brake-locomotive and 2 $ 
tender Westinghouse Air Brake Co., Wilmer- 
ing, a. 
Brake e American Brake Shoe Company, New 
York. 
Cylinder cking rings; piston 
6 eei Locomotive Finished Material Co, 
Atchison, Kans. 
Cylinder and valve bushings....... Hunt-Spiller Manufacturing Corpora- 
tion, ton, Mass. 
Cylinder Sek crx 5$ x The Prime Manufacturing Co., Mil- 
waukee, Wis. 
Piston rod packing..... . Paxton-Mitchell Co., Omaha, Neb. 


. Ex-Cell-O Corporation, Detroit, Mich. 
. Edna Brass Mfg. Co., Cincinnati, Ohio. 


Spring rigging bushings. 
Mechanical lubricators 


Air pump lubricators ............. U. m: Mesue Packing Co., Philadel- 
phia, Pa. 

Grease fittings zzz. . . . Alemite Div., Stewart-Warner Corp.. 
Chicago. 

Plugs-syphon, arch tube and wash- 

dt cis ...Huron Mfg. Co., Detroit, Mich. 

Brick Arch ...... ...American Arch Co., Inc., New York. 

Flexible staybolts ................ Flannery Bolt Co., Bridgeville, Pa. 

Superheater. "ecereses ciae a erro. The Superheater Company, New York. 

Sypbons 57565 aras mese mensiétstis eve Locomotive Firebox Co., Chicago. 
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Throttle :: y hase had American Throttle Co., New York. 
Smokebox hinges; blowoff cocks 
and muffler; hose strainers..... The Okadee Company, Chicago. 
Smokebox gasket Union Asbestos & Rubber Co., Chicago. 
Pipe covering; lag ging. eee Sales Corp., New York. 
Feedwater heater ................ orthington pump: and Machinery 
3 d Corp., Harrison, *di 
Injectors; boiler checks ........... Edna Brass Mfg. Co., Cincinnati, Ohio. 
Boiler flues; tubes ............... National Tube [UN Pittsburgh, Pa. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
~ Tubular Alloy Steel Corp., Gary, Ind. 
Blower connection ................ Barco Manufacturing Co., icago. 
Stoket iccsv ese cesesoseseceseosacis Standard Stoker Co., Inc., New York. 
Firedoor; grate shakers ........... Franklin Railway Supply Co, Inc., 
New Yor! 
Coal sprinkler ................... d Brass Mfg. Co., Cincinnati, 
io. 
Grates ... Waugh Equipment Co., New York. |, 
Cab sash O. M. Edwards, Inc., Syracuse, N. Y. 


Cab side ventilators; cab nd- 
shields; clear-vision window; wa- 
ter column; drifting valve; cab 
CUFLEIDS nn e A PE N The Prime Manufacturing Co., Mil- 
waukee is. 
Valves, globe and angle; blower....The Lunkenheimer Company, Cincin- 
nati, io. 
Gages-back-pressure, steam; whistle.Locomotive Equipment 
Manning, Maxwell & 
Bridgeport, Conn. 
Water ginge 3 Talmadge Mfg. Co., Cleveland, Ohio. 
Low-water alarm ........... E Barco Manufacturing Co., Chicago. 
Whistle operating valve; bell ringer.Viloco Railway Equipment o., Chicago. 


Division of 
oore, Inc., 


Sanders e.s... e eee U. S. Metallic Packing Co., Philadel- 
8 phia, Pa. 
Headlight; back-up lamps; head- 
light generator; cab lamps; class 
lamps aida ea ofgtel ere. aas iesu The Pyle-National Company, Chicago. 
Flexible connections between en- 
gine and tender .............. Barco Manufacturing Co., Chicago. 
Tender: 
Frame; tender truck............. General Steel Castings Corp., Eddy- 
stone, Pa. 
I esi rai ez ERI Bethlehem Steel Co., Bethlehem, Pa. 
Tank K 66e rni. Edna Brass Mfg. Co., Cincinnati, Ohio. 
Tank MISIDEE . % The Okadee Company, Chicago. 
Truck boxes; coupler; uncoup- 
ling rising? National Malleable and Steel Castings 
x Co., Cleveland, Ohio. 
Truck bearings .................SKF Industries, Philadelphia, Pa. 
Side bearings .................. A. Stucki Co., Pittsburgh, Pa. 
Draft gear... c. diese ee cune pae W. H. Miner, Inc., Chicago. 
Radial buffer 4.1.1.2 leu err 6s Franklin Railway Supply Co., Inc., 
New York. 
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B. & O. Repairs 


Diesels 


One of the extra engines which are always available—Other spare 
parts are also kept on hand to speed release of units from the shop 


Ware recognizing that the ideal arrangement for 
heavy maintenance work on Diesel-electric locomotives 
is in a shop devoted only to such repairs, it has been nec- 
essary for most roads to adapt existing facilities for the 
purpose. In the case of the Baltimore & Ohio, this has 
involved the making of heavy repairs to both freight and 
passenger Diesel-electric locomotives at the Mt. Clare 
back shop in Baltimore, Md. Anticipating that, as the 
ownership of this type of equipment increases, construc- 
tion of independent shop facilities will probably be nec- 
essary, this road is studying those now in use as a guide 
in future planning. The existing arrangements are not 
of a make-shift character but, in the thinking of the 
mechanical-department officers, they do not represent 
shop engineering such as will be involved in laying out 
and equipping a repair point for the handling of Diesel- 
electric power exclusively. 

A bay off the erecting shop floor has been enclosed 


Engines are removed and replaced with an overhead crane 


in Back Shop 


Passenger and freight Diesel- 
electric locomotives on regu- 
lar shopping schedule through 
Mt. Clare back shop—Work done 
in regular shop routine by em- 
ployees also engaged in making 


repairs to steam locomotives 


and is used for the overhaul of the engines of Diesel 
units undergoing repairs. All work on the cabs and run- 
ning gear is done by the shop forces also engaged in 
making repairs to steam power and is done on the erect- 


Traction motors are overhauled in the electric shop 


ing shop floor. The mechanics on engine work are 
specially assigned from among the regular craftsmen. 
Required repairs to or overhauling of traction motors, 
generators and other electrical equipment is done by. the 
personnel of the electrical department in the backshop. 


Spare Parts Shorten Time in the Shop 


Advantage is taken of the interchangeability of parts 
in Diesel-electric locomotives with the result that the time 
in shop for repairs has been held to a minimum by the use 
of spare parts and assemblies which are always kept avail- 
able. Among these are two complete Diesel engines of 
900-hp. for 3,600-hp. locomotives, and two 1,000-hp. 
engines for 4,000-hp. locomotives. The latter two engines 
can also be used in certain of the 1,000-hp. switchers 
owned by the railroad. Extra traction motors, generators, 
compressors, blowers, radiators and trucks complete the 
list of major items which are available for immediate use 
when a Diesel unit is shopped. 

When a locomotive unit is received at Mt. Clare it is 
first run into a crane bay where the engines are removed 
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Trucks are worked on the erecting shop floor while the wheels are 
being turned 


and placed on specially designed carriages which are 
moved to the engine-repair shop and on which they re- 
main during the dismantling and rebuilding periods. The 
locomotive is then moyed to the erecting floor. 

The engines are completely stripped and then cleaned 
in a hot cleaning vat after which the repair and re- 
assembly operations are begun. Work in the engine 
repair shop proceeds while the trucks are being worked 
on the erecting floor. Wheels are turned while the trucks 
are being overhauled. Necessary repairs to the super- 
structures, wiring, piping, brake system and other appur- 
tenances are also made at the same time. 

Cylinder liners when removed from the engine are all 
honed on a specially designed machine. Other work 
in connection with the dismantling and re-assembly of 
the engine is speeded by the use of tool and parts carts, 
a piston rack on wheels, and a system of segregating parts 
requiring repairs from those available for re-application 
after cleaning. In addition, small spare parts, bolts, 

screws, nuts, cotters, etc., are stored in sliding metal 
drawers in a wall rack located near the working spot 
according to catalogue numbers, names or sizes. 


itch | of the load-testing machine used on all 
Neb ete before they leave the shop 
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One mechanical difficulty which was encountered oc- 
curred in connection with the lining up of main bearing 
supports to be certain that they were properly in place 
and provided correct crankshaft clearance. The nature 
of these parts is such that they can be applied backward 
and then will not line up properly. The trouble was over- 
‘come by the use of a piece of tubing on which a sliding 
mandrel was mounted which, when passed through the 
crankshaft opening, made it possible to detect any im- 
proper alignment. 


Electrical Repairs and Testing 


Whenever a Diesel unit is received at the shop all 
generators, auxiliary generators, and traction motors are 
given a complete overhauling. The electrical shop is 
equipped to do all but the heaviest work on traction-motor 
armatures and, when any such work is required, the parts 
are returned to the manufacturer for overhauling on a 
repair and return basis. The amount of work of this 
nature is not sufficiently large, at least at the present time, 
to justify the installation of the facilities required. This 
is another of the conditions which may change as the 
ownership of Diesel-electric locomotives grows larger and 
the volume of repair work increases. 

No locomotive leaves the shop before it has received a 
complete test to determine that the engines will develop 
their rated horsepower. This testing is done with a load 


Engines are overhauled in a separate section of the shop—The drawers 
in the wall cabinet in the background contain the various small parts 
required by the workmen 


testing machine, furnished by the General Electric Com- 
pany, which is mounted on a rail car for easy movement 
about the shop property. The machine consists of 72 
small resistors and cooling fans assembled and connected 
to seven knife-blade switches in such a manner that six 
different values of total resistance can be obtained. For 
each resistance there are a sufficient number of resistance . 
units in parallel to provide a correct capacity suitable for 
testing engines rated up to 1,350 hp. 

To use the resistor it is necessary to disconnect the two 
main leads from the locomotive circuit and to run a cable 
from the generator to the loading resistor. The engine 
is started in the usual manner. The resistor switches are 
then thrown for any desired value and the locomotive 
throttle opened to its full position. Readings are taken 
of the voltage and current to determine the horsepower 
rating. Although it is possible to set up maximum re- 
sistances and test a newly repaired engine for its rated 
capacity at the outset, the actual procedure is to run in 

(Continued on page 163) 
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“The hand is moving, way over,” 
Dell said, looking at the voltmeter . . . 
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D.C. SPELLS TROUBLE 


Ir rod bushings and crown brasses came in cans ma- 
chined ready to serve, machinists in the S. P. &. W. 
Roundhouse at Plainville wouldn't spend as much time 
as they do waiting for machine work, and Jim Evans, 
the roundhouse foreman, would have one less worry 
to wrinkle his corrugated forehead. A few more ma- 
chines with competent men to operate them would help 
a lot and Evans has been trying to get both for several 
months. One day he rushed into the electric shop beam- 
ing so that Ned Sparks expected Evans to pass around 
cigars, but it wasn't a “blessed event” that had Jim Evans 
beaming. He had just received a wire that a boring mill 
had been removed from another shop and was on the 
way to Plainville. 

“How long will it take to get it connected up?" Evans 
asked after he had explained about the boring mill. 

“That depends," Sparks replied. “Where do you 
want to set it and what size is the motor?” 

“Well,” Evans studied a moment, "the machine shop 
is pretty well crowded. I believe it would be a good idea 
to move the punch and shear to the boiler shed, then move 
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by Walt Wyre 


the grinder over closer to the row of lathes. That would 
make room for the boring mill.” 

“One more move should make the king row,” Spar 
mumbled. 

“What did you say?” Evans asked. í 

“Sounds like considerable work, including a lot 0 
concrete chipping and I don't imagine my new helper 
is quite as handy with an air hammer as Rosie the Ri 
eter." Sparks was referring to Dell Malone, the red 
headed young lady recently assigned as electrician helper. 

“Well, I don't know," Evans fumbled in his coat 
pocket for his cut of horseshoe, "that shouldn't be 80 
much of a job. There are already wires to the punch ant 
shear and the grinder will only need to be moved about 
three or four feet." ; | 

“I imagine the boring mill motor will be considerably 
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arger than the punch and shear motor,” Sparks told 
Zvans, “and that the three No. 12 wires and half-inch 
zonduit would be too small for the boring mill motor.“ 

" Well, anyway, that's the best we can do," Evans said. 
'You might as well disconnect the punch and shear 
motor right away and I'll have it moved to the boiler 
shed and you can get it connected up. The boring mill 
should be here in about three or four days." Evans leít 
the electric shop. 


H are your brushes." Dell Malone had been to 
the storeroom while Evans and Sparks were discussing 
the boring mill, et cetera. 

"Lay them on the work bench," Sparks said as he 
picked up pliers and screwdrivers. 

"Where are you going and what do you want me to do 
while you are gone?" Dell asked. 

“Get some solvent and tetrachloride and clean that 
nator.” Sparks pointed to the parts of a disassembled 
{5-horsepower slip ring motor that lay on the floor. 

“Here goes my nail polish,” Dell remarked as Sparks 
‘eit the shop. 

Three days later the roundhouse foreman again came 
‘nto the electric shop. The redheaded helper, wearing 
; blank expression that didn’t fit her face as well as the 
coveralls fitted her body, was alone in the shop. 

"Where's Sparks?" Evans asked. 

"He's in the machine shop wiring up the grinder," Dell 
replied. “He sent me to get a hickey. Do you think he 
was kidding, like the other day when I went to the store- 
room and asked for a kilowatt key to turn on the power?“ 

“No, he wasn’t kidding this time,” Evans explained, 
“but never mind the hickey. Go tell Sparks to come to 
the storeroom.” 

The electrician found the foreman waiting on the store- 
room platform beside a box car. “The boring mill 
should be in this car,” Evans said. “Get a bar from the 
storeroom and let's open the door and take a look.” 

"Looks like lots of machinery for one boring mill," 
Evans remarked when the box car door was open. 

"Well, I'll be damned!“ Sparks exclaimed. 

“What’s the matter?" Evans somewhat puzzled in- 
quired. 

“It’s a d.c. motor," Sparks told him, "and it'll take 
a week at least to do all that wiring even if everything 
goes well." 

"Haven't we got an a.c. motor that could be used?" 
Evans asked. 

"Even if we had one we couldn't use it," Sparks ex- 
plained. “There would be no way of regulating the 
speed of the boring mill." 

"Where are you going to get d.c. current?" Evans 
asked. 

That's what this motor generator set is for." Sparks 
pointed towards the crated machine. “You see, an a.c. 
motor runs the d.c. generator which furnished current 
to operate the boring mill motor." 

“Sounds pretty complicated," Evans observed. Here's 
something else—looks like a drill press . . . that's what 
it is, a small drill press! Wonder if it's d.c., too.” 

Sparks walked over and pulled a couple of boards 
from the crate. “Yes, it’s d.c., too. Guess they couldn’t 
use it after they got rid of the motor generator.” 

“Well, we can use it." Evans turned to leave. III 
send the portable crane and some men to help unload 
this stuff. I'd like to get the machines going soon as 
»ossible," he added. 

After considerable figuring they decided to place the 
motor generator set against the wall back of the boring 
mill. Sparks argued against it because of the danger 
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of metal chips getting into the motor generator, but there 
really wasn't any other place available to set it. Evans 
said he would have a screen built to protect the motor 
generator set and Sparks started to work running the 
wiring, while his helper divided her time between clean- 
ing the electrical equipment and assisting Sparks. 

The job of installing the motor generator would have 
been finished next day, but the superintendent's chief 
clerk called right after eight o'clock wanting an elec- 
trician to rush right over and repair the thermostatic 
control for the office heater. "It's hot as blazes in my 
office; I've turred the thermostat all the way down and 
the fire is still going," he said. 

Sparks swore a little, gathered up a few tools and 
headed for the office building. 

The heater boiler located in the basement uses oil for 
fuel, natural gas being used for a pilot flame to ignite 
the oil. The one and only thermostat in the building has 
at various times been located almost every place in the 
building until finally the chief clerk had it placed in his 
office where it had stayed. 

The fire was going full blast when Sparks went down 
into the basement. He pulled the control switch which 
stopped the oil atomizer motor and caused the magnetic 
oil valve to close. He then started searching for the 
trouble. Examination of the thermostat showed that 
it was operating perfectly. In fact, the contacts were 
open when Sparks looked at it to be certain, though he 
disconnected the wires from the thermostat, then went 
to the basement and closed the control switch. The 
motor immediately started and the oil valve opened. 
When he disconnected the thermostat wires from the 
control panel, the motor stopped and the fire went out, 
showing that the wires from the thermostat were shorted 
somewhere. 

Sparks went back to the roundhouse and got a magneto 
ringer to use for locating the short. Dell went with him 
to do the ringing for him. After cutting the wire in 
three places and testing, Sparks learned that the wires 
were shorted in the yard office, which is located in the 
northwest corner of the building on the first floor. The 
thermostat had been located there at one time, but being 
normally the coldest room in the building, they kept 
it too warm for all of the others. 

When the wires were cut at the ceiling and floor of 
the yard office, the short was cleared above and below. 
He traced the wires, but could see no sign of a place 
where they were together. He finally decided to remove 
the section of wire with the short in it and replace it 
with some new. Dell went to the storeroom for the 
wire. While she was gone, Sparks pulled the old piece 
of wire down, then he discovered the short. Some one 
in the yard office at night had evidently decided the 
thermostat in the chief clerk's office was set too low 
and had decided to do something about it. The insula- 
tion had been removed from both wires for a little space, 
one wire laid on top of the other, and an insulated staple 
held the bare wires together and covered the bare place. 
When the wires were taped, the short was clear. 


Al sour noon the next day, Sparks pushed the control 
button and started the motor generator motor. It ran 
nicely but a voltmeter test indicated less than ten volts 
from the generator. After examining field connections, 
checking brush spring tension, and dressing the commu- 
tator, he disconnected the generator and took it to the 
electric shop and disassembled it. By every test the gen- 
erator was O. K. After giving it a good cleaning he 
put it back together and took it back to the machine 
shop and connected it again. It acted the same as before. 
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“Maybe it’s running backwards,” the redheaded helper 
suggested. 

“No,” Sparks said somewhat shortly, “it’s running the 
way the brushes slant." 

Having tried almost everything else, Sparks ran some 
wires from an electric welder and connected them to 
the generator field. The voltage built up and held as 
long as the welder leads were connected, but wouldn't 
come up without them. 

“I still think it’s running backwards,” Dell persisted. 
"Can you make it run the other way ?" 

"Yes, I can make it run the other way," Sparks re- 
plied with more than a touch of caustic in his voice, “and 
if it will please you, I'll reverse it." 

Sparks switched two of the three-phase wires to the 
motor and started it. "The hand is moving, way over," 
Dell said, looking at the voltmeter. 

Sparks glanced at the voltmeter. It showed nearly 
230 volts. He swore under his breath and went outsid 
to smoke and cool off. ; 

"How long will it take now to get the boring mill 
connected up?" Evans wanted to know when the motor 
generator was going. 

*Oh, it'll take three or four days," Sparks told him, 
"unless I have some more trouble." 

“Well, how long would it take to connect the drill 
press? 

About a day. I could run an extension cord to it 
temporarily, Sparks suggested. That wouldn't take 
long.“ 

Evans liked the idea because it could be done quickly. 
In less than an hour the temporary connection was made 
to the drill press and Evans was having lots of fun play- 
ing with the machine. He was like a kid at Christmas 
with a mechanical toy. 

He moved the rheostat handle back and forth and 
watched the speed vary. Thats sure slick!“ Evans said. 
No belts to shift and you can change speed as little or 
much as you like just by moving the handle. Sure will 
be swell if the boring mill operates that good. Get it 
going as soon as you can. We sure do need it.“ 


Ix the distant past, Sparks had installed d.c. motors of 
various types, but in recent years his knowledge of them 
had rusted slightly for lack of use. He looked in vain 
among the various articles that accompanied the boring 
mill for some sort of print of the wiring, hoping more 
than expecting to find one. The nearest he came to 
finding a print was some glue stains and a patch of paper 
about the size of a postage stamp inside the cover of the 
controller. Sparks scratched his head and dug up the 
fact that increasing the armature current or decreasing 
the field current would cause a d.c. motor to increase 
speed and vice versa. With that and a pile of crooked 
conduit that didn’t seem to fit anywhere and a lot of wire 
in pieces too short to use, Sparks went to work. 

Evans came by often while Sparks was wiring the 
boring mill motor. He pretended other reasons for 
passing, but always slowed down and looked over where 
Sparks, assisted more or less by Dell, was working. 

At last Sparks had all of the conduit run, wires pulled 
in and connected in the right places, he hoped. At least 
every connection had a wire and there were no odd ends 
of wire left over. When everyone else in the machine 
shop was busy, Sparks told his helper to go to the store- 
room and get a roll of tape that he didn’t need. 

Here's tape.” Dell picked up a roll from the tool box. 

“I want rubber tape," Sparks said. 

“And here's some rubber tape." The redheaded girl 
made a motion to pick it up. “If you're trying to get 
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rid of me because you are afraid that thing won't run, yı 
needn't bother. It's my job, too, even if it's wrong." 

“O. K.,” Sparks grinned dryly. "Stand back whi 
I close the switch.” Sparks closed the switch, th 
moved the controller handle to starting position. TI 
motor started. As the handle was moved, the mot 
increased speed. 

"It works!" Dell said with relief. 

Jim Evans happened to be passing the machine sh 
door at the moment, looked in and saw the boring m 
running. He turned and walked rapidly to the machin 
"Seems to be O. K., Evans commented. "I'll have 
machinist set up a driving box on it and see how 
works.” 

“Well, I'll be back later and see how it's doing.” Sparl 
started gathering up his tools. 


Ir was about three o'clock in the afternoon when Spark 
finished the boring mill. At three-twenty-five, the m: 
chinist who was operating it came to the electric sho 
and asked Sparks to come look at the machine. 

"What seems to be ailing it?" Sparks asked. 

“Hasn't got enough pep," the machinist said. “When 
try to take a heavy cut, it slows down.” 

“Maybe the voltage from the motor generator set i 
low,” Sparks suggested. "I'll test it." 

The voltmeter showed about 216 volts when the borin 
mill was running. Sparks moved the field rheostat 
couple of notches. The voltage increased to about 22 
volts. "How's that?" Sparks asked the machinist. 

"Seems a little better, but it still slows down an 
moving the handle don't seem to change the speed a 
much as it should. It’s too fast for low speed and to 
slow for high speed," the machinist told Sparks. 

“Maybe it'll be O. K. when you get used to it," Spark 
said hopefully. 

The boring mill ran after a fashion for three days, bu 
Evans was disappointed at the results. The foremai 
agreed with Sparks that it was old, out-of-date, an 
worn-out, which was probably the reason it was sent t 
Plainville. When it refused to run at all on the thir 
day after it was installed Sparks decided maybe ther 
was something wrong with the wiring. He found a1 
open connection in the rheostat had caused the moto: 
to quit. He repaired the open by placing a jumpe! 
around the resistance coil and the motor ran as before 
maybe a little better, if any different. A 

That afternoon Sparks was at the east fuel oil cran 
digging literally knee-deep in a double-barreled mess 
A new hostler had pulled the old stunt of moving a loco 
motive with the oil crane spout still in the tank man 
hole. It worked as usual. The oil crane was pullec 
over and switch wire and conduit went with it. Spark: 
had enough oil on his clothes and person to start z 
refinery when the machinist found him. 

“The boring mill has quit again.” 

"It will probably be in the morning before I get 2 
chance to look at it," Sparks said. The foreman saic 
for me to stay and finish putting the wiring and switcl 
on the oil crane when the water service men get it re- 
paired. That will probably take until six o'clock." 

About five-thirty Evans came up to the oil crane tc 
see how work was progressing on it. How long will 
it take to finish ?" he asked. 

“About another hour," Sparks told him. “I’ve got 
the wires in the conduit ready to put on soon as the water 
service men finish and they are just about through." 

“Well, maybe when you get done here you had better 
go get something to eat and come back and work on the 

(Continued on page 160) 
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The Effect of the War On 


Passenger Car Developments’ 


T Here is a place for all of the materials previously 
mentioned, in passenger cars. Here the element of cost 
is not so vital and the features stressed are light weight, 
comfort, riding qualities of the trucks and travel con- 
veniences of many kinds. 

In design, however, discretion must be used inasmuch 
as strength requirements for safety are mandatory. No 
carbuilder would ever design any passenger car not fully 
meeting the A. A. R. requirements for strength. There- 
iore, the main structural members of a passenger car are 
confined to the steels and the alloys of aluminum. The 
steel family includes, of course, carbon steels, alloy 
steels, stainless steels and variations of these. Aluminum 
can only be used for strength members when alloyed and 
here the alloy must be selected with the required char- 
acteristics. 

The interior finish, which has no bearing on the 
strength of the shell, can be any one of many materials. 
Here plastics will come into use for interior trim and 
fixtures. Aluminum will also play a prominent part, 
particularly since it is a factor in weight reduction. Ply- 
wood and Plymetal with different compositions of wood, 
have and will continue to be used for doors, partitions and 
other interior equipment. 


The Question of Weight and Trucks 


Before this war great strides were made in reduction 
in weight in passenger cars. Previous to the depression 
years a conventional steel coach weighed as much as 
160,000 Ib. This same car of equal strength and di- 
mensions, but with four-wheel trucks, by the use of 
steel alloys weighs 112,920 Ib. A stainless steel car of 
practically the same dimensions weighs 114,140 Ib. An 
aluminum car of this type weighs 104,060 Ib. 

Weight reduction in passenger cars will probably not 
go below the present level. The carbuilders are now 
prepared to offer designs in carbon steel, alloy steel and 
stainless steel, of welded or riveted construction. Prac- 
tically all carbuilders building passenger cars can also 
offer a car built of aluminum alloys. 

The passenger car is now pretty much standardized 
as to dimensions both in length and contour and, in my 
opinion, the designs were in an advanced stage proven 
by several years service. It is therefore only in the 
comforts of riding that we can look for things to happen 
in the post-war period—foremost and fundamental in 
this respect is the requirement for an easy riding truck. 

The six-wheel passenger truck seems to be a thing 
of the past and the long wheelbase four-wheel truck has 
succeeded it. Cars are now running with these four- 
wheel trucks and giving excellent riding qualities. How- 
ever, all four-wheel trucks do not ride easily, and even 
the best designs ride roughly under certain track con- 
ditions and under any track conditions if not properly 
maintained. i 

Another necessity for comfortable riding is satisfactory 
of the abstract of a porer presented before a 
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Materials developed during 
the war years may find much 
broader application in the 
postwar period—Improve- 
ments contributing to more 
passenger comfort expected 


seats. In discussing seats it should be made clear that 
seats for suburban and city traffic are quite different 
from the deluxe type of coach seat. This discussion 
applies only to the deluxe type passenger car in which 
the seats are spaced farther apart and comfort is de- 
sirable. Seats to be comfortable should have upholstery 
of very good depth, either spring cushion or sponge rub- 
ber cushion, and for overnight travel have reclining 
backs. Probably a development which can be gained in 
seat is that the seat cushion be changed in respect to its 
angular position with the back; in other words, when in 
reclining position approximately the same angle of seat 
cushion to seat back should be maintained as when one is 
in a sitting position. 

The fluorescent light became quite popular for lighting 
cars but probably did not reach its full stage of develop- 
ment when passenger car work was suspended. I under- 
stand from the lighting people that they are now prepared 
to offer this light with reasonable assurance that it will 
give satisfactory service. The deluxe type coach travel, 
I believe, will demand two things in lighting. The first 
will be general illumination of the car without any glare 
and without any bad effect on the eyes. The second 
requirement will probably be that each individual in the 
car will have sufficient intensity of light at the reading 
plane so that one can read comfortably for long periods 
without any undue eye strain. The latter requirement 
probably means individual lights over each seat. 

It is taken for granted that all deluxe type of travel 
equipment will be air-conditioned. In thinking of air- 
conditioning one is so apt to consider cooling only. Air- 
conditioning engineers realize that conditioning the air 
means correct temperature for body comfort with proper 
relative humidity in the air under all conditions of out- 
side weather. This idea of air-conditioning has been 
completely developed and is in use in some cars. It is 
entirely automatic and will properly condition the air on 
the same trip in weather from zero to one hundred de- 
grees. This is the ideal system and will probably be 
generally adopted at some time in the future. 

I do not believe that the public is completely educated 
as to the necessity of having fixed sash in air-conditioned 
cars. This situation has been recognized by some rail- 
roads and they provide for it by having one or two 
windows at each end of the car arranged to slide. The 
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“Maybe it’s running backwards,” the redheaded helper 
suggested. 

“No,” Sparks said somewhat shortly, “it’s running the 
way the brushes slant.” 

Having tried almost everything else, Sparks ran some 
wires from an electric welder and connected them to 
the generator field. The voltage built up and held as 
long as the welder leads were connected, but wouldn’t 
come up without them. 

“I still think it’s running backwards," Dell persisted. 
“Can you make it run the other way ?" 

“Yes, I can make it run the other way," Sparks re- 
plied with more than a touch of caustic in his voice, “and 
if it will please you, I'll reverse it." 

Sparks switched two of the three-phase wires to the 
motor and started it. "The hand is moving, way over," 
Dell said, looking at the voltmeter. 

Sparks glanced at the voltmeter. It showed nearly 
230 volts. He swore under his breath and went outsid 
to smoke and cool off. i 

“How long will it take now to get the boring mill 
connected up?” Evans wanted to know when the motor 
generator was going. 

“Oh, it'll take three or four days,” Sparks told him, 
"unless I have some more trouble." 

“Well, how long would it take to connect the drill 
press? 

“About a day. I could run an extension cord to it 
temporarily,” Sparks suggested. “That wouldn’t take 
long.” 

Evans liked the idea because it could be done quickly. 
In less than an hour the temporary connection was made 
to the drill press and Evans was having lots of fun play- 
ing with the machine. He was like a kid at Christmas 
with a mechanical toy. 

He moved the rheostat handle back and forth and 
watched the speed vary. “Thats sure slick!” Evans said. 
“No belts to shift and you can change speed as little or 
much as you like just by moving the handle. Sure will 
be swell if the boring mill operates that good. Get it 
going as soon as you can. We sure do need it.” 


Ws the distant past, Sparks had installed d.c. motors of 
various types, but in recent years his knowledge of them 
had rusted slightly for lack of use. He looked in vain 
among the various articles that accompanied the boring 
mill for some sort of print of the wiring, hoping more 
than expecting to find one. The nearest he came to 
finding a print was some glue stains and a patch of paper 
about the size of a postage stamp inside the cover of the 
controller. Sparks scratched his head and dug up the 
fact that increasing the armature current or decreasing 
the field current would cause a d.c. motor to increase 
speed and vice versa. With that and a pile of crooked 
conduit that didn’t seem to fit anywhere and a lot of wire 
in pieces too short to use, Sparks went to work. 
Evans came by often while Sparks was wiring the 
boring mill motor. He pretended other reasons for 
passing, but always slowed down and looked over where 
Sparks, assisted more or less by Dell, was working. 
At last Sparks had all of the conduit run, wires pulled 
in and connected in the right places, he hoped. At least 
every connection had a wire and there were no odd ends 
of wire left over. When everyone else in the machine 
shop was busy, Sparks told his helper to go to the store- 
room and get a roll of tape that he didn’t need. 
Here's tape.” Dell picked up a roll from the tool box. 
“I want rubber tape," Sparks said. 
“And here's some rubber tape.” The redheaded girl 
made a motion to pick it up. “If you're trying to get 
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rid of me because you are afraid that thing won't run, ) 
needn't bother. It's my job, too, even if it's wrong" 

“O. K.,“ Sparks grinned dryly. Stand back wt 
I close the switch.” Sparks closed the switch, th 
moved the controller handle to starting position. T 
motor started. As the handle was moved, the moi 
increased speed. 

“It works!” Dell said with relief. 

Jim Evans happened to be passing the machine sh 
door at the moment, looked in and saw the boring 1 
running. He turned and walked rapidly to the machi 
Seems to be O. K., Evans commented. “TI have 
machinist set up a driving box on it and see how 
works,” 

“Well, I'll be back later and see how it's doing.” Spar 
started gathering up his tools. 


Ir was about three o'clock in the afternoon when Spar 
finished the boring mill. At three-twenty-five, the m 
chinist who was operating it came to the electric sh 
and asked Sparks to come look at the machine. 

“What seems to be ailing it?" Sparks asked. 

“Hasn’t got enough pep," the machinist said. “When 
try to take a heavy cut, it slows down.” 

“Maybe the voltage from the motor generator se 
low,” Sparks suggested. "I'll test it.” 

The voltmeter showed about 216 volts when the bont 
mill was running. Sparks moved the field rheostat 
couple of notches. The voltage increased to about 2 
volts. “How’s that?" Sparks asked the machinist. 

“Seems a little better, but it still slows down an 
moving the handle don't seem to change the sped 3 
much as it should. It’s too fast for low speed and 
slow for high speed," the machinist told Sparks. 

“Maybe it'll be O. K. when you get used to it,” Spar 
said hopefully. | 

The boring mill ran after a fashion for three days K 
Evans was disappointed at the results. The fo 
agreed with Sparks that it was old, out-of-date, 
worn-out, which was probably the reason it was set! 
Plainville. When it refused to run at all on the thi 
day after it was installed Sparks decided maybe 
was something wrong with the wiring. He found 
open connection in the rheostat had caused the mo 
to quit. He repaired the open by placing a jump 
around the resistance coil and the motor ran as beton 
maybe a little better, if any different. SN 

That afternoon Sparks was at the east fuel oil crat 
digging literally knee-deep in a double-barreled mes 
A new hostler had pulled the old stunt of moving a loa 
motive with the oil crane spout still in the tank mat 
hole. It worked as usual. The oil crane was 
over and switch wire and conduit went with it. Spat 
had enough oil on his clothes and person to statt 
refinery when the machinist found him. 

“The boring mill has quit again.” | 
before I get, 


“Tt will probably be in the morning 
chance to look at it, Sparks said. “The orem 
and switt 


for me to stay and finish putting the wiring ) 
on the oil crane when the water service men get it a 
paired. That will probably take until six o'clock. 
About five-thirty Evans came up to the oil m 
see how work was progressing on it. "How long V! 
it take to finish ?" he asked. "T | 
“About another hour,” Sparks told him. Ire g 
the wires in the conduit ready to put on soon as the wak 
service men finish and they are just about through. 
“Well, maybe when you get done here you 
go get something to eat and come back and work on 
(Continued on page 160) 
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he Effect of the War On 


assenger Car Developments 


‘were is a place for all of the materials previously 
mtioned, in passenger cars. Here the element of cost 
not so vital and the features stressed are light weight, 
míort, riding qualities of the trucks and travel con- 
niences of many kinds. 

In design, however, discretion must be used inasmuch 
strength requirements for safety are mandatory. No 
tbuilder would ever design any passenger car not fully 
xting the A. A. R. requirements for strength. There- 
re, the main structural members of a passenger car are 
nfined to the steels and the alloys of aluminum. The 
«l family includes, of course, carbon steels, alloy 
is, stainless steels and variations of these. Aluminum 
n only be used for strength members when alloyed and 
re the alloy must be selected with the required char- 
teristics. 

The interior finish, which has no bearing on the 
rength of the shell, can be any one of many materials. 
ere plastics will come into use for interior trim and 
tures. Aluminum will also play a prominent part, 
tticularly since it is a factor in weight reduction. Ply- 
xd and Plymetal with different compositions of wood, 
ve and will continue to be used for doors, partitions and 
her interior equipment. 


The Question of Weight and Trucks 


Before this war great strides were made in reduction 
weight in passeriger cars. Previous to the depression 
ars a conventional steel coach weighed as much as 
0000 lb. This same car of equal strength and di- 
"sions, but with four-wheel trucks, by the use of 
xl alloys weighs 112,920 Ib. A stainless steel car of 
attically the same dimensions weighs 114,140 Ib. An 
minum car of this type weighs 104,060 Ib. 

Weight reduction in passenger cars will probably not 
‘below the present level. The carbuilders are now 
epared to offer designs in carbon steel, alloy steel and 
ünless steel, of welded or riveted construction. Prac- 
ally all carbuilders building passenger cars can also 
fer a car built of aluminum alloys. 

The passenger car is now pretty much standardized 
to dimensions both in length and contour and, in my 
inion, the designs were in an advanced stage proven 
several years service. It is therefore only in the 
mforts of riding that we can look for things to happen 
the post-war period—foremost and fundamental in 
is respect is the requirement for an easy riding truck. 
The six-wheel ger truck seems to be a thing 
the past and the long wheelbase four-wheel truck has 
«ceeded it. Cars are now running with these four- 
heel trucks and giving excellent riding qualities. How- 
rer, all four-wheel trucks do not ride easily, and even 
best designs ride roughly under certain track con- 
tions and under any track conditions if not properly 
aintained. ; 
Another necessity for comfortable riding is satisfactory 
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By E. D. Campbellt 


Materials developed during 
the war years may find much 
broader application in the 
postwar period—Improve- 
ments contributing to more 
passenger comfort expected 


seats. In discussing seats it should be made clear that 
seats for suburban and city traffic are quite different 
from the deluxe type of coach seat. This discussion 
applies only to the deluxe type passenger car in which 
the seats are spaced farther apart and comfort is de- 
sirable. Seats to be comfortable should have upholstery 
of very good depth, either spring cushion or sponge rub- 
ber cushion, and for overnight travel have reclining 
backs. Probably a development which can be gained in 
seat is that the seat cushion be changed in respect to its 
angular position with the back; in other words, when in 
reclining position approximately the same angle of seat 
cushion to seat back should be maintained as when one is 
in a sitting position. 

The fluorescent light became quite popular for lighting 
cars but probably did not reach its full stage of develop- 
ment when passenger car work was suspended. I under- 
stand from the lighting people that they are now prepared 
to offer this light with reasonable assurance that it will 
give satisfactory service. The deluxe type coach travel, 
I believe, will demand two things in lighting. The first 
will be general illumination of the car without any glare 
and without any bad effect on the eyes. The second 
requirement will probably be that each individual in the 
car will have sufficient intensity of light at the reading 
plane so that one can read comfortably for long periods 
without any undue eye strain. The latter requirement 
probably means individual lights over each seat. 

It is taken for granted that all deluxe type of travel 
equipment will be air-conditioned. In thinking of air- 
conditioning one is so apt to consider cooling only. Air- 
conditioning engineers realize that conditioning the air 
means correct temperature for body comfort with proper 
relative humidity in the air under all conditions of out- 
side weather. This idea of air-conditioning has been 
completely developed and is in use in some cars. It is 
entirely automatic and will properly condition the air on 
the same trip in weather from zero to one hundred de- 
grees. This is the ideal system and will probably be 
generally adopted at some time in the future. 

I do not believe that the public is completely educated 
as to the necessity of having fixed sash in air-conditioned 
cars. This situation has been recognized by some rail- 
roads and they provide for it by having one or two 
windows at each end of the car arranged to slide. The 
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feeling, of course, regarding sash is due to breakdowns 
in the air-conditioning equipment during exceptionally 
hot weather, under which conditions the passengers feel 
depressed. I believe, however, that air-conditioning 
equipment will be so designed and built that failures 
during trips will be practically eliminated. The sash in 
cars now have double panes of glass with the so-called 
breather arrangement whereby fogging and clouding does 
not occur between the glass due to differences between 
outside and inside temperatures. In fixed sash it is easy 
to obtain absolute tightness in fitting the same into the 
car. 


Power Requirements and Heating 


The demand for power for lighting, air-conditioning 
and other appliances has reached such proportions that 
a 20-kw. generator is the minimum generally used. The 
accepted practice is to hang the generator on the under- 
frame of the car and drive it through an attachment on 
one of the axles. Manifestly, this puts quite a load on 
the locomotive with trains having 16 to 18 cars. At the 
present time there is some agitation to have a self-con- 
tained power unit in each car. The source of power 
contemplated and proposed by one manufacturer is a 
small Diesel directly connected to the generator. 

Under the subject of air-conditioning I mentioned that 
I think the future systems will incorporate heating as 
well as cooling. At the present time, however, practi- 
cally all cars are heated by an independent system of 
steam heat controlled through the air-conditioning switch- 
board. As you know, this system derives steam from 
the locomotive and piped through the length of the train. 
Obviously a train length of 16 or 18 cars involves some 
problem of obtaining sufficient heat in the rear cars. This 
is largely overcome by stepping up the pressure and by 
regulation. Even so I am told that it sometimes re- 
quires 15 to 20 minutes after steam is turned on before 
the rear cars are sufficiently heated for comfort. 

The all-weather system I predicted for the future 
overcomes this difficulty by a different system of heat 
distribution. In the year-round air-conditioning the air 
is heated by being blown over heated fin tube coils. 


A Popular Type of Car 


For the last seven or eight years a type of travel has 
become very popular for a single overnight run. I am 
referring to runs of, say, 16 to 26 hours, such as between 
New York and Chicago, and between the east coast 
and Florida. These trains have as the major portion 
of their consist, the so-called sleeper coaches which are 
equipped with comfortable reclining seats. No extra 
fares or charges of any nature beyond that of coach 
travel are demanded by the railroads for such travel and 
most people, if only spending one night on a train, pre- 
fer this means of reaching their destination. -Not only 
on account of its being much less expensive than travel 
on a train with sleeper accommodations, but for its con- 
venience and shorter lapse of time for their journey. 
These cars are provided with sufficient toilet necessities 
for their passenger capacity and are made quite attrac- 
tive in appearance. Any one who has travelled between 
New York and Florida knows that seats on such trains 
must be reserved in advance. 


Decorative Treatment 


The interior treatment of passenger cars seems to be 
run in cycles between very plain and highly decorative 
finish. At the end of the passenger car building period 
which I believe was April 5, 1942, we had reached the 
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height of artistic treatment and were on the declinia 
side of the cycle. Probably one reason for the highl 
decorative interiors during the depression years of tt 
30’s was due to a desire on the part of the railroad 
to attract traffic away from the buses and private au 
mobiles. At that time highly paid interior decorato 
were employed and rather lavish interior decorat 
schemes were used. Probably the economics may 
termine the extent of interior treatment and my gue 
is that while we will have pleasing interiors, the lari 
expenditure of money for artistic effect will pass ou 
However, the tremendous progress made in the devely 
ment of materials which can be used in passenger a 
interiors has been so great that we may see artistic w 
of these materials. I refer to the use of plastic 
aluminum, stainless steel and various resinous ws 
combinations. 


Some Suggestions 


Right here I would like to interject a thought tha 
really an operating matter and not a carbuilder's 
ticular problem. Even though one is assured of ii 
date equipment, coach travel has two outstanding dra 
backs. One is the lack of assurance of a seat, especial 
in these times, and the other is the bother of taking ca 
of luggage. If one could be assured that these two i 
conveniences are eliminated, travel in modern coach 
will be accelerated. It is possible to do these two 1 
and in fact, on a very few trains it is now being 
complished. It is done by the railroads reserving a s¢ 
when the ticket is purchased, and providing meat 
whereby baggage is stored in the car and not left to u 
passenger to take care of by placing at his feet, or if n 
too large, in the basket racks. Locker space at the ea 
of the car, guarded by the porter, takes care of the lu 
Parcels are usually handled by the individual anywa 


D. €. Spells Trouble 
(Continued from page 158) 


boring mill motor. We have two engines down à 
another coming in to go over the drop pit day a! 
tomorrow," Evans said. 


W nen Sparks found that the rheostat on the boni 
mill was burned open again, he had more than a st 
picion that something was wrong. He removed t 
cover from the back of the rheostat and started tract 
wires. About eleven o'clock he was ready to give It! 
as hopeless when he noticed two wires taped togetht 
He removed the tape from the wires and found " 
terminals bound together with tape. He traced the vir 
and found they were attached to separate binding p% 
in the rheostat box. Another wire on each of the pc 
went to the motor field winding. Then it dawned | 
Sparks. He had the armature in series with the rhe 
stat; the two wires taped together completed the fi 
circuit. No wonder the rheostat kept burning op 
Designed only for shunt field current, it was many tim 
overloaded. e 

Next morning Sparks came in whistling. Dell, sitt! 
on the work bench, remarked, "Bet you found what w 
wrong with the boring mill." 

“If I knew as much about motors as women kn 
about men, I could start where Edison stopped,” Si 
said. 
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Utilization of Motive Power" 


Ar the 1943 annual meeting of the American Railway 
Engineering Association this subcommittee presented an 
introductory report on the development of modern motive 
power units and the effects on the economics of railway 
location and operation. This year’s report, abstracted 
here, is confined primarily to the question of locomotive 
utilization. The previous report contained the basic 
statistics and description of the method of developing the 
statistical analyses used by the sub-committee in pre- 
paring its report. To those interested in the detail back- 
ground material the text of the first report, appearing 
on page 191 of the 1943 A. R. E. A. proceedings (Vol- 
ume 44), will be found of interest. 

A statement made in the introductory report justifies 
repetition for it explains that in making use of the 
statistics of Class I railroads “it is well to remember that 
the totals cover a big system, consequently in order 
to show changes of sufficient magnitude to be noticeable 
on such a large scale, it is necessary to extend the study 
over a long period of time. When the time is extended 
it is difficult to avoid the effect of many variable condi- 
tions, consequently so-called system statistics are not 
very satisfactory bases for deductions. 

“For these reasons it is generally necessary to make 
studies of individual bases because in specific instances, 
relatively greater changes are made in much less time 
and the results are less affected by variable conditions." 
The abstract of this year's report follows: 

The operating conditions during the period 1938 to 
1912 include most of the elements necessary for a pre- 
liminary study of locomotive utilization, that is, the oper- 
ations virtually amount to a series of tests for determin- 
ing the maximum use that can be obtained from locomo- 
üves in various services. 

Freight traffic in 1938 was at a low ebb, began to pick 
wp in 1939 and has been increasing continuously ever 
since without a setback, until it is now about double the 
volume in 1938. 


* Abstract of a sub-committee report on the economics of railwa: 
ron and operation, A. R. E 
March 14, 1944. 


loca- 
. A., presented at the annual meeting, Chicago, 


Report of A.R.E.A. commit- 
tee dealing with the effects of 
locomotive development on 
the economics of railway 
operation shows interesting 
analysis of time distribution 


During this period the number of locomotives has ac- 
tually decreased notwithstanding the fact that the traffic 
has practically doubled. In other words, conditions are 
gradually approaching the stage when locomotives will 
be subjected to the maximum utilization attainable under 
existing circumstances. After the present emergency 
is over these conditions will no longer exist either in kind 
or degree but the knowledge gained will be extremely 
valuable for future reference. 

Locomotive utilization is a term used to express the 
time a locomotive is employed in transportation service 


Freight 
Service 


Passenger 
Service 


itchi! 
rore 


Hours per cycle 


Breakdown of the hours of locomotive utilization for a cycle of service 


and is usually stated as a percentage of the total loco- 
motive-hours. The total locomotive-hours per day 
amounts to 24 times the number of locomotives; or 8,760 


Table I—Locomotive 


No, of asaigned locomotives sosis asa sasra None V ex Vae VW n eR. e iod ai 
. of serviceable locos. (not stored) 
of serviceable locos. store 
of unserviceable locomotives 
. of trips (road enginemen) 


Locomotive Hours 
Transportation dept. (crew hours) 
Time in and out of enginehouse 
Sub-total (loco. 
Unserviceable 
Stored 
Total locomotive hours 


hrs. serviceable not stored) 


Transportation dept. (crew hours) 
Time in and out of enginehouse 
Unserviceable 


Stored 


Distripution or Locomotive Hours—Per CENT 


Transportation dept. (crew hours) 
Time in and out of enginehouse 
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Utilization—Freight 


1938 1939 1940 1941 1942 
23,860 23,104 22,269 21,778 21,953 
14,178 14,520 15,026 16,447 18,510 

2,682 1,717 1,718 1,058 $76 
7,00 6,867 5,525 4,273 2,867 
5,099,493 5,532,488 5,930,539 7,064,954 8,451,497 
40,937,856 44,207,834 47,934,076 58,326,725 73,471,573 
83,261,424 82,987,366 84,054,308 85,748,995 88,676,027 
124,199,280 127,195,200 131,988,384 144,075,720 162,147,500 
61,320,000 60,154,920 48,531,600 37,431,480 25,114,920 
23,494,320 15,040,920 15,090,912 9,268,080 5,045,760 
209,013,600 202,391,040 195,610,896 190,775,280 192,308,280 
8.03 7.99 8.08 8.26 8.69 
16.33 15.00 14.18 12.13 10.50 
12.02 10.87 8.18 5.30 2.97 
4.61 2.72 2.54 1.31 50 

40.99 36.58 32.98 27.00 22.75 

19.59 21.84 24.50 30.57 38.21 

39.92 41.01 42.92 44.95 46.11 

29.95 29.72 24.86 19.67 13.06 

11.24 7.43 7.72 4.81 2.62 

100.00 100.00 100.00 100.00 100.00 
161 


times the number of locomotives equals the total locomo- 
tive-hours per year. 

For purposes of analysis the total locomotive-hours per 
day, month or year may be divided into a number of parts 
based upon the data available, for example the following 
classifications: Locomotive-hours in transportation serv- 
ice; locomotive-hours of serviceable locomotives (not 
stored); locomotive-hours of serviceable locomotives 
stored ; locomotive-hours of unserviceable locomotives. 

The locomotive-hours in transportation service are 
assumed to be those during which crews are assigned to 
them. They are therefore equal to the hours that the 


100 


3 
2 80 5 80 
8 s 
2 
" ? 
3 E 
€ 60 20 
2 4 
^ 
3 3 
v 
É 4o E 40 
3 3 
2 2 
3 3 
2 
NES * 20 


Distribution of locomotive hours 


engine crews are actually on duty, a figure obtainable from 
I. C. C. wage statistics. 

The locomotive-hours in the other classifications are 
not compiled directly. Instead, an arbitrary method has 
been adopted for classifying locomotives as defined 
below, and it is customary for the railroads to count the 

- locomotives in each classification at the end of the month 
and report the results to the I. C. C. 

Assigned locomotives relate to locomotives owned, leased and 
rented . . . and should show the assignment of locomotives to 
classes. of service at the end of the month of the report counted 
according to type and condition as indicated. Stored or un- 
serviceable locomotives should be counted in the service in which 
they are usually assigned, but retired locomotives held for sale 
or demolition should not be counted. Locomotives running partly 
in more than one class of service should be counted according 
to the preponderance of their time in such services throughout 
the month of report. 

The term stored locomotives means locomotives in serviceable 
condition and available for service at the end of the month for 
which the report is rendered and which have not been used since 
the 15th day of that month; it includes locomotives under white 
lead or otherwise stored. 


The term unserviceable locomotives means locomotives await- 
ing or undergoing repairs if held more than 24 clock hours on 
that account and includes unserviceable stored locomotives. 

The cumulative figures shown in the yearly statements repre- 
sent averages of the number of units of equipment reported at 
the close of each month of the year. The averages are computed 
for each railway separately and then totaled. 


The locomotive-hours shown in the tables, except trans- 
portation service, represent the locomotives in each clas- 
sification multiplied by the hours in a year. 


Time Charged to Mechanical Department 


The difference between non-stored serviceable locomo- 
tive-hours and the hours in transportation service repre- 
sents the time of active locomotives which is largely taken 
up by miscellaneous engine house operations—waiting 
in line at the ash-pits, etc., or on ready track waiting to 
be called. On account of the latter operation, control of 
the time in and out of engine house does not rest entirely 
with the mechanical department because the time on ready 
tracks depends somewhat upon train schedules which are 
under the control of the transportation department. But 
all of the time in and out of engine house has been 
charged to the mechanical department for simplicity. 

As traffic increases the time locomotives are in the 
hands of the transportation department increases, as 
shown in the tables, which means the time that is left to 
the mechanical department decreases as the traffic in- 
creases. Also as traffic increases locomotives require 
more attention, therefore it is necessary for the mechan- 
ical department to perform more work as traffic increases. 
Consequently with the mechanical department the diffi- 
culties are cumulative because it is not only necessary 
to do more work but also to do it in less time. 

Naturally a balance will be reached when the time 
available for doing the work is just sufficient for its per- 
formance. Under this condition the time locomotives 
can be kept in the hands of the transportation department 
will be a maximum and will depend upon shop and engine 
house performance. 


Shop and Engine House Utilization 


Shop and engine house performance, or the time the 
mechanical department needs to perform the required 
functions, depends upon the capacity, that is, the ade- 
quacy of the layout and the ability of the equipment to 
function properly. If the mechanical facilities are lim- 
ited, locomotive utilization may also be limited by rea- 
son of this fact. However, if the capacity of the mechan- 
ical facilities is more than ample it will still be necessary 


Table II—Locomotive Utilization—Passenger 


. of serviceable locos. stored ......... ec ec cece cette 
. of unserviceable locomotives 
. of trips (road enginemen) 


Locomotive Hours 


Stored 
Total locomotive hours 


Averace Locomotive Hours Per Trip (Or Cycix) 
Transportation dept. (crew hours) 
Time in and out of enginehouse 
Unserviceable 


DisrRiBUTION or Locomotive Hours—Per CENT 


Transportation dept. (crew hours) 
Time in and out of enginehouse 


1938 1939 1940 1941 1942 
8,002 7,668 7.327 7,106 6,787 
5,515 5,330 5,204 5,342 5,596 

625 506 523 417 235 
1,862 1,832 ,600 1.347 956 
2,964,693 2,930,290 2,932,445 3,018,768 3,277,960 
15,740,023 15,334,828 15,254,300 15,593,609 17,404,045 
32,571,377 31,355,972 30,457,636 31,202,311 31,616,915 
48,311,400 46,690,800 45,711,936 46,795,920 49,020,960 
16,311,120 16,048,320 14,054,400 11,799,7 8,374,560 
5,475,000 4,432,560 4,594,032 3,652,920 2,058,600 
70,097,520 67,171,680 64,360,368 62,248,560 59,454,120 
5.31 5.23 5.22 5.17 5.31 
10.99 10.70 10.39 10.33 9.65 
5.50 5.48 4.77 3.91 2.55 
1.84 1.51 1.55 1.21 .63 

23.64 22.92 21.95 20.62 18.14 

22.45 22.83 23.70 25.56 29.27 

46.47 46.68 47.33 49.62 53.18 

23.27 23.89 21.83 18.95 14.09 

7.81 6.60 7.14 5.87 3.46 
100.00 100.00 100.00 100.00 100.00 
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Table III—Locomotive Utilization—Switching . 


No. of assigned locomotives 
No. of serviceable locos. (not stored) 
No. of serviceable locos. stored 
No. of unserviceable locomotives 
No. of trips (road enginemeananannnnnn z 


Locomotive Hours 
Transportation dept. (crew hours) 
Time in and out of enginehouse 
Sub-total (loco. hrs. of serviceable not stored) 
Unserviceable 
Stored 
Total locomotive hours 


AvERAGE Locomotive Hours Per Trip (Or Cycre) 


Transportation dept. (crew hours) 
Time in and out of enginehouse 
Unserviceable xz 
Stored . - 
Total .. 


DisrRiBUTION or Locomotive Hours—Per CENT 
Transportation dept. (crew hours) 
Time in and out of enginehouse 
Unserviceable 


1938 1939 1940 1941 1942 
12,814 12,756 12,708 13,034 13,359 
9,111 9,585 9,977 11,050 11,889 
1,321 758 670 390 324 
2,382 2,413 2,061 1,594 1,146 
3,861,764 4,225,417 4,603,265 5,489,036 6,210,576 
31,016,505 34,053,393 37,205,845 44,686,845 50,557,930 
48,796,855 49,911,207 50,432,123 52,111,155 $3,589,710 
79,812,360 83,964,600 87,637,968 798,000 104.147.640 
20,866,320 21,137,880 18,103,824 13,963,440 10,038,960 
11,571,960 6,640,080 ,885,280 3,416,400 2,838,240 
112,250,640 111,742,560 111,627,072 114,177,840 117,024,840 
8.03 8.06 8.08 8.14 8.14 
12:64 11.81 10.95 9.49 8.63 
5.40 5.00 3.93 2.55 1.55 
3.00 1.58 1.27 162 142 
29.07 26.45 24.23 20.80 18.84 
27.63 30.47 33.33 39.15 43.20 
43.47 44.68 45.18 45.63 45.80 
18.59 18.91 16.22 12.23 8:57 
10.31 5.94 5.27 2:99 2.43 
100.00 100.00 100.00 100.00 100.00 


to keep locomotives out of service part of the time for 
inspection or overhauling. This time is somewhat affected 
by the design and accessibility of parts and also by the 
durability of materials used in modern locomotives. 

Therefore in practice the maximum time locomotives 
can be kept in service depends upon so many variables 
that it can only be determined experimentally when 
conditions are suitable, or by experience. 

The distinction between freight, passenger and switch- 
ing locomotives is more or less indefinite, that is, the 
classification is based on the judgment of individual car- 
riers, whereas the classification of assigned locomotives 
is based on the preponderance of the service performed 
by individual locomotives. Thus the distribution of loco- 
motive-hours between the various services will depend 
upon. which classification is selected as a basis but the 
distribution of the time in service, namely, the crew hours 
is definite and independent of any classification. 

It is doubtful whether the distribution of locomotive- 
hours between the time in and out of the engine house 
and the time that locomotives are considered unservice- 
able has any real significance as regards the time spent 
in the engine house versus the time spent in the shop. 
Apparently the time in and out of the engine house in- 
creases when the time in transportation service increases, 
which may be due to the fact that with more locomotives 
to handle more delays will be encountered or it may be 
due in part to faults in the method of compiling the data. 

The chief reason why it has been possible to obtain 
more intensive use of locomotives is that they have been 
kept out of service a smaller proportion of the time due 
to the fact that the work has been expedited by increasing 
shop and engine house forces, adding extra shifts, etc., in 
order to obtain greater use out of shop facilities. 


B. & O. Repairs 
Diesels in Back Shop 
(Continued from page 155) 


the engine, stepping up the resistance at intervals. A 
careful study of the current and voltage characteristics is 
made for each stage and gives a complete picture of per- 
lormance over the entire operating range. The full- 
loading stage is carried on for several hours to make 
certain that the engine will perform at full-rated capacity 
and that there are no conditions which require correction. 
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In addition to the regular cycle of back shop repairs, 
Diesel facilities at the home terminals and turning 
terminals for this type of road power on the B. & O. 
are set up to give regularly scheduled partial repairs, 
especially to wearing parts. For example, pistons, cylin- 
der heads and liners in each road passenger locomotive are 
removed on a mileage basis between regular runs. The 
carbon is cleaned, new rings are applied, cylinder liners 
honed and the valves overhauled and adjusted. Similarly, 
other parts are periodically inspected and renewed ac- 
cording to a prepared maintenance schedule. Additional 
work is done when an engineman, inspector or a Diesel- 
electric supervisor-rider indicates that it is needed. A 


Mobile parts carts are very useful and of help in keeping the shop 
clean and orderly 


printed form in the cab of each locomotive shows what 
work has been performed or is scheduled to be done. In 
addition there are a number of other record forms kept 
by foremen, inspectors and supervisors which serve as a 
case history of the repairs made while each locomotive is 
in service. This close attention to detail and running 
maintenance keeps this class of power highly serviceable 
between shoppings. Records of the road indicate that 
the 13 two-unit Diesel-electric locomotives in operation 
average approximately 20,000 miles monthly with an 
availability rating of about 95.5 per cent. It is expected 
that, as the program for general overhaulings to Diesel 
passenger power becomes fully operative, individual units 
will be shopped after each million miles of service. 
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EDITORIALS 


Invitation Renewed 

In the July, 1943, issue of the Railway Mechanical En- 
gineer an editorial entitled, “Watch That Curve Now 
That Summer Is Here", extended an open invitation 
to any road which succeeded in flattening out the sum- 
mer-month, hot-box curve to tell its brother railroads 
how the job was done. It is now April and no one 
has accepted our invitation. But, we can still hope 
that someone who has a story to tell will accept this 
renewal of the invitation. 

Another summer is on the way but there still is time 
to lay plans for combatting the hot-box rise. The ques- 
tion is, "How shall we plan?". No one who has had 
success in flattening out the curve has come forward 
to tell us how it was done. It may be that no road was 
able to do it and that we must look ahead this year, 
as in years past, to the trebling, and more, of the winter- 
time average of cars delayed or set out of trains because 
of hot boxes. If this is true we are likely to have cause, 
more than ever, to regret our inability to overcome this 
perennial problem. 

Certainly, journal boxes are allergic to hot weather. 
We wish that we could help find the doctor who could 
isolate the causes and, having done so, prescribe the 
remedies. 


Roll-Out 
Battery Boxes 


The suggestion has come from one of our readers that 
battery boxes on passenger cars should be mounted on 
rollers so that they could be pulled out from the side 
of the car like a filing cabinet drawer for servicing and 
inspection. The first and probably most important 
advantage of such an arrangement is that it would fa- 
cilitate flushing, the necessary periodic replacement of 
water which is lost by battery action. Probably more 
batteries have been injured by improper flushing than 
by any other means. It would also mean that less 
water and electrolyte would be spilled out on top of the 
batteries to later run down and corrode or rot the 
battery box. The next advantage afforded by the ar- 
rangement would be that the long leads now required 
between adjacent trays to permit hauling them out of 
the battery box would not be needed. If the battery 
could be moved out, shorter connections could be used. 
This would' save cable, reduce damage to leads and 
permit careful inspection for loose terminals. The ar- 
rangement would also reduce damage to trays since it 
is often necessary to pry them loose with a bar before 
they can be removed from the box. 
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The use of the pull-out equipment frame is not new. 
It is used for engine-driven compressors and engine- 
driven generators. They are mounted on spring- 
cushioned wheels and the weight of the largest unit 
is about 1,650 lb. The weight of batteries is corn- 
parable, the largest size used commonly, weighing 
about 3,800 Ib. Such a battery is normally placed in 
two boxes and each box with its battery would weigh 
about 2,000 Ib. It would appear.therefore that such 
mounting would present no great difficulty and the cush- 
ion mounting should serve to protect the battery from 
shock and vibration. 

There are many men in the field sufficiently familiar 
with car construction and with the requirements of 
good battery performance to make worthwhile sugges- 
tions on the practicability of such battery mounting. 
Their comments are requested in a question which ap- 
pears in the Consulting Department of this issue. 
page 186. 


A Study of 
Coach Seat Dimensions 


With the probability that some new railway coaches 
will be constructed towards the end of this year @nd 
possibly a sizeable number in 1945, it is not too early 
to think about the possibility of standardizing a few 
fundamental dimensions of coach seats which will as- 
sure greater passenger comfort and enable seat manu- 
facturers to get into quantity production on the main 
frames and operating mechanisms, at least, with at- 
tendant advantages to all concerned. The idea is simple 
to standardize a few of the principal dimensions and 
interfere in no way with various seat builders improv- 
ing the design and appearance of their individual prod- 
ucts. 

Railway officers are taking a definite interest in this 
subject and, in fact, a joint study is now under way 
by the seat builders and the Association of American 
Railroads in conjunction with the Interterritorial Pas- 
senger Agents Association. The latter is represented 
by a committee consisting of J. V. Lanigan, recently 
retired passenger traffic manager, Illinois Central; J. F. 
Whittington, district passenger manager, Baltimore & 
Ohio; J. W. Switzer, passenger traffic manager, New 
York Central; and E. M. Holt, general passenger agent, 
Pennsylvania. The A. A. R. Mechanical Division has 
delegated active work on this project to a Car Con- 
struction sub-committee including chairman J. K. 
Peters, mechanical engineer, Denver & Rio Grande 
Western; W. A. Pownall, mechanical engineer, Wa- 


bash; and L. H. Kueck, assistant chief mechanical 
officer, Missouri Pacific. 

The most important dimensions of coach seats are 
the height from the floor to the cushion top, front 
and rear; depth of the cushion; height of the back; 
and overall dimensions of the seat. With a view to 
determining as factually as possible which of these 
dimensions will accommodate. the greatest number of 
people, a study is now being made whereby several 
thousand people will be measured and average di- 
mensions secured. A measuring chair, supplied by 
Heywood-Wakefield, one of the seat manufacturers, has 
been set up at the Boston & Maine Union Station, 
Boston, Mass. Actual measurements will be taken 
under the direction of E. A. Hooton, head of the 
Harvard University department of anthropology which 
specializes in accurate measurements of human anatomy 
and has made certain information of this kind available 
to military authorities as needed. 

It is hoped that the findings regarding preferred 
standard major dimensions for coach seats can be 
reached promptly and made available to railroads and 
manufacturers alike, so that seats for the new cars now 
being planned will conform to improved standards of 
the future rather than include dimensions used in the 
past which have too often been based largely on mere 
guess work in the absence of much-needed exact in- 
formation. 


Welding 
Not At Fault 


Welding has recently come in for much unmerited 
criticism as a result of the public hearings conducted to 
study the failures occurring in all-welded merchant 
vessels. The press has been fair in reporting that en- 
gineering design and specifications, haste and, probably, 
inadequate and sometimes incompetent supervision 
were at fault. But, to the public, the matter of interest 
is that these were welded vessels apd, unfortunately, 
welding gets the blame. None of the causes of the 
breaking up of these ships are inherent in the welding 
precedures used. 

It is doubtful whether any railroad man could be 
made fearful concerning the extension of welding pro- 
cedures on motive power or rolling equipment on the 
basis of the investigations being conducted. They can 
serve, though, to remind us that established engineering 
and metallurgical knowledge must be relied upon to de- 
termine what can be welded and how the work is to be 
done. Correctly designed structures, properly welded, 
do not fail. 

Not only must the engineer be considered but also 
the workman on the job. The June, 1942, welding 
issue of the Railway Mechanical Engineer emphasized 
in one article the importance of proper training of op- 
erators and the supervision and testing needed to insure 
continued competence. Welding, when applied to work 
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for which it is adapted by skilled operators working ac- 
cording to plans based on proved principles, is one 
of the most important tools of modern industry. It 
must be used, as any other tool, with a full understand- 
ing of its possibilities and an equal appreciation of its 


limitations. 


Operating Averages 
Tell Only Part of the Story 


In operations of as broad scope as the railroad systems 
of this entire country, statistical averages dealing with 
the combined operations rarely reveal sudden changes 
or outstanding individual performances. In this respect 
while we are generally familiar with the statistical 
averages of locomotive utilization pertaining to the 
Class I roads collectively, we are not too often conscious 
of the fact that behind these averages, which in them- 
selves reveal the trends, are concealed some amazing 
individual road and locomotive performances. 

This point is well illustrated by a report on the de- 
velopment of modern motive power units and the effects 
on the economics of railway operation which was pre- 
sented at the annual meeting of the American Railway 
Engineering Association at Chicago last month, an 
abstract of which appears on page 161 of this issue. 
This report, dealing as it does with the currently 
interesting subject of locomotive utilization, is presented 
to the readers of this publication, not for the specific 
purpose of commenting on the statistics presented with 
the report but because these statistics, the accompanying 
charts and the text of the report embody data of excep- 
tional interest to those who are interested in the me- 
chanical department. 

The major portion of the report consists of a presen- 
tation of the statistics of locomotive utilization, freight, 
passenger and switching services for the five years 1938 
to 1942, inclusive and analyzes the hours of locomotive 
service, the average hours per trip (or cycle) and a 
distribution of total locomotive hours on a percentage 
basis. i 

Data presented in the report, not included in the 
abstract, give the statistics of freight train performance 
for the five years mentioned and the details of the loco- 
motive inventory. As background information for a 
study of Table I of the report it is interesting to keep in 
mind that for the year 1942, as compared with 1938 
there was an increase of 55 per cent in freight train 
miles, 90 per cent in gross-ton miles and 65 per cent 
in the number of trips made by road enginemen. During 
this same period the report shows that the number of 
steam locomotives decreased by 3,961, and locomotives 
ther than steam increased by 1,049, making a net de- 
crease in the total locomotive inventory of 2,912. 

The data presented in the three tables in the report 
are also shown graphically in the accompanying charts. 
These charts show what has taken place in the rela- 
tively short period of five years. Commenting specific- 
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ally on the data relating to freight service, the report 
shows that in 1938, 40.99 hours were required to com- 
plete a trip, or cycle, of locomotive service whereas in 
1942 only 22.75 hours were required for a cycle of 
service. Obviously, freight locomotives spent more 
time in the hands of the transportation department and 
less time in the hands of the mechanical department. 
In 1938, the figures show that 16.33 hours were taken 
up from the time the locomotive reached the engine 
terminal until it left for its next trip, whereas in 1942 
only 10.5 hours were involved. 

In analyzing the distribution of locomotive hours it 
is interesting to note that the percentage of time in the 
hands of the transportation department increased from 
19.6 to 38.2 while, in spite of the reduction in the 
average number of hours spent at terminals, the per- 
centage time increased from 39.9 to 46.1. These are 
the average figures and their primary value is to show 
the relation of the overall picture, one year with another, 
and to show the trend over the period of years under 
consideration, 

The future of the steam locomotive may well rest 
upon the ability of its proponents to accomplish one 
major improvement with respect to its utilization. That 
is, to cut the time required at engine terminals for 
inspection, servicing and repairs and thereby increase 
the time available to the transportation department for 
revenue service. It is in this respect that comment is 
directed particularly to the average figures shown in 
the report pertaining to the hours spent at engine 
terminals. 

Regardless of any conditions recognized by the com- 
mittee in compiling these figures which may affect their 
accuracy, the data appear to show, above everything 
else, the tremendous price which the railroads are pay- 
ing for the necessity of using that large portion of their 
locomotive inventory which is recognized as obsolete. 
It is this large group of the older locomovties that is 
responsible for producing an average figure of time 
spent at engine terminals as high as that for the year 
1942, namely, 10.5 hours per trip. Any mechanical man 
on a railroad on which there are a number of modern 
steam locomotives knows that these modern units are 
being turned at terminals in an average time of not over 
three to four hours. 

Without carrying this discussion into greater detail 
it is worth while again to point out that statistics such 
as those developed in this report are valuable primarily 
as indicators of trends and serve the additional purpose, 
if viewed in the proper light, of bringing out in bold 
relief the influence of the older motive power on the 
general operating picture. It is to be hoped that if 
the committee continues this study there may even- 
tually be included separate analyses of strictly modern 
motive power units so that a comparison between the 
average performance of the inventory as a whole and 
the modern locomotives may be made without difficulty. 
Without this, the picture is far from being complete. 
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positions, qualifications tests and inspection. 


NEW BOOKS 


PRACTICAL DESIGN OF WELDED STEEL STRUCTURES. By 
H. Malcolm Priest. Published by the American 
Welding Society, New York. 153 pages, 5 in. by 734 
in.; cloth bound. Price $1.00. 


- This concise summary of the essentials of welding and 


welded construction is intended as a working aid for 
engineers and fabricators in the preparation and exe- 
cution of welded designs. It includes brief, yet ade- 
quate, discussions of the various welding processes. 
specifications for electrodes, types of welds, welding 
Weld 
geometry and stress concentration is discussed at some 
length and temperature effects, both physical and metal- 
lurgical, receive considerable attention. 

The Codes of the American Welding Society are 
dealt with inasmuch as unit stresses from these code: 
have been widely adopted for most designing in welded 
construction and form the basis for the numerous charts 
and tables throughout the book. A section also discusses 
the subject of fatigue in welded structures. 

General and detail design considerations for simple 
welded joints and connections precede their application 
to typical structural members. Beam connections are 
fully treated and considered in the light of continuous 
structures. A brief section deals with rigid frames. 
A most useful feature of the book is the inclusion of 
numerous charts which are helpful in designing of 
welded joints and structural members. The charts are 
arranged so as to be applicable for any specified unit 
working stresses. 


Diesel Locomotives—Electrical Equipment. By John 
Draney. Published by the American Technical 
Society, Chicago. 388 pages, 514 in. by & in. Price 
$3.75, cloth bound. 

This is the second of two books to be brought out by 

this publisher in which pertinent information relating 

to several makes of Diesel-electric locomotives has 
been assembled. The first book by the same author, 
which deals with mechanical equipment, was reviewed 
in the January, 1944, issue of Railway Mechanical 
Engineer. The first four chapters of the book on 
electrical equipment explain the fundamentals of elec- 
tricity; the fourth chapter describes the principles of 
electric transmissions for Diesel-electric locomotives, 
and the last five chapters include specific information on 
electrical equipment, respectively, for General Electric 
light-weight Diesel locomotives, Baldwin-Westing- 
house switchers; Electro-Motive locomotives, Alco- 

G.E., 660 and 1,000-hp. locomotives and Alco-G.E. 

road locomotives. Descriptions of apparatus are sup- 

plemented by data on operation and maintenance. The 
author, who is in charge of the Diesel question and 
answer department, Brotherhood of Locomotive Fire- 

men and Enginemen’s Magazine, was assisted by a 

staff of ten collaborating authors including educators 

and representatives of railroads and manufacturers. 
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Sandblasting 
Machine for AB Valves 


At the Havelock, Neb., car shops of the Chicago, Bur- 
lington & Quincy, the sandblasting machine, illustrated, 
is used for thoroughly cleaning the exterior surfaces of 
air brake valves, particularly Type AB valves, preliminary 
to repairing and reconditioning. The alloy covers of 
the AB valves, especially those used in refrigerator car 
service, frequently become corroded, and all dirt and 


The sandblast machine with the air-tight door open showing an AB 
valve on the rotating plate 


oxidized scale must be removed so that a protective coat 
of paint can be applied to the clean metal and thus arrest 
the corrosive action. 

The sandblast machine is cylindrical in general shape, 
roughly 3 ft. in diameter by 6 ft. high. It is made of 
sheet metal with a 10-in. exhaust stack extending straight 
up to and through the roof to keep dust out of the 
shop. The base of the machine is designed to receive 
the sand as it falls from the sandblasting operation and 
carry it in storage until required for refilling two rec- 
tangular bins, one on each side of the machine near the 
top. From these bins, sand is syphoned to nozzles which 
direct jets of air and sand onto the work in the usual 
manner. 

A circular rotating plate, located in the machine at a 
level of about 3 ft., is driven at reduced speed through 
bevel gear connection from an air motor at the rear. 
This plate supports and rotates the AB valves during 
the sanding operation without the necessity of using any 
holding clamps. The valves are simply placed on the 
plate one at a time and, as the plate rotates, each valve 
is cleaned all over in about one minute. 

An easy-opening, air-tight door gives ready access to 
the rotating plate for quick application, inspection and 
removal of the valves. This construction is clearly 
shown in the close-up view which also shows the ends of 
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the two sand-blast nozzles installed on the right side of 
the machine. On the left side of the machine (as the 
operator faces it) there are three nozzles. Each of the 
five sand-blast nozzles is equipped with a valve to control 
the air flow and may be adjusted slightly: to direct the 
sand against the valve at the most effective angle to give 
complete coverage. Hose connections to the air manifold 
at the back of the machine are illustrated. The piping 
connections are such that all nozzles, also the air motor 
which rotates the valve-supporting plate, are started and 
stopped by a single valve at the front of the machine. 
The larger illustration which indicates the general con- 
struction of the machine also shows on a table in the 


AB valves before and after being sandblasted on the machine shown 
in the background 


foreground three AB valves, the one in the center before 
cleaning and the two outer ones after being cleaned. It 
is of course highly essential to plug or securely cover all 
portholes before putting AB valves in the sandblasting 
machine. 
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Canadian National 


Packing Renovating Plants 


Within the past several years the Canadian National has 
centralized its reclamation of used journal box packing 
and the preparation of new packing at two shops, one 
at Montreal and the other at Winnipeg. These plants 
which operate under close controls replace a number 
of smaller ones formerly scattered over the system and 


As the dope is removed from the rumbler it is examined carefully 
before being put into a saturation tank 


are credited with contributing materially to the reduction 
in the number of hot boxes occurring on the road. In 
addition, capital outlay and overhead has been reduced 
and the closer control over manufacture insures a uni- 
form product. During 1942 the two plants produced 
6,986,925 Ib. of packing and, in 1943, 8,007,175 Ib. 
Used packing is received at these plants in steel drums 
which are placed upon a tilting device and emptied into 
round perforated containers. These containers are placed 
in tanks containing clean. oil which is maintained at a 
temperature of approximately 230 deg. F. After two 
hours the containers are removed and placed in a cen- 


When drums of old waste are received they are emptied by means 
of a pneumatically operated tilting device into perforated containers 
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trifuge in which they are rotated for 15 min. at a speed 
of 750 r.p.m. Excess water and oil removed from the 
waste in the centrifuge is drained into a storage tank. 

The container is then unloaded onto a sorting table 
where the waste is picked over, foreign material removed, 
the waste teased if necessary and then introduced into 
the rumbler which is a perforated revolving screen of 
1134, in. square mesh equipped with a series of spikes 
which shred out the waste. Short ends fall through the 
mesh and are collected for use in lighting locomotive 
fires. After rumbling the waste is again loaded in 4 
container and placed in a saturating tank for from three 
to four hours. After another spinning in the centrifuge, 
teasing and rumbling it is loaded into clean steel shi 
ping drums. At this point in the process the waste co 
tains about 25 per cent by weight of oil. One hundred 
pounds of waste is loaded into a drum and 175 Ib. of fre 
oil is added. The drum is covered with a special cov 
fitted with a locking device and a gasket to prevent the 
entrance of moisture or dirt and the packing is read 
for shipment. 

All dirty oil coming from the centrifuge or which 
has been used for washing or boiling the waste, cleanin 
drums, etc., is carried to a tank which is kept at a te 
perature of 250 deg. F. to distill off moisture. Hot of 
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A container of waste about to be placed in the centrifuge for the 
removal of water and excess oil 


and sludge from the oil by centrifugal action. 1 
clarified the oil goes to a holding tank from which it is 
drawn for washing waste and dirty drums. Some of the 
oil from this holding tank is again clarified and passed 
to another tank where it is held for 16 hr. at a temperature 
of 250 deg. F. From here it is pumped to a settling 
tank where it remains for 72 hr. after which a sample 
is taken for analysis. The chemist's analysis determines 
the amount of fuel oil which must be added to obtain the 
desired viscosity in the reclaimed oil. Oil is pumped 
from the settling tank to a pair of mixing tanks in which 
the fuel oil is added. The reclaimed oil and fuel oil are 
circulated through these two tanks until thoroughly 
mixed. 
The oil must meet specifications calling for a viscosity 
of 200 sec. at 100 deg. F. and not less than 45 sec. at 
210 deg. F. A cold test of —35 deg. F. is also made, 
this being the point at which oil becomes workable after 
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being frozen solid. A flash point of 345 deg. F. is an- 
other of the characteristics for which the oil is tested. 
These check analyses are made regularly to detect any 
errors which might occur in the addition of fuel oil. 

The paste-like residue removed from the clarifier is 
used for greasing center plates and other wearing sur- 
faces and for protecting the journals of axles from rusting. 

New packing, when required, is made by washing the 
waste once and teasing twice. However, the practice of 
making all new dope is avoided as much as possible. 
The preferred method is to add the required amount of 
new waste to the old dope to balance losses. 


Air Brake 
Questions and Answers 
Installation and Maintenance of Axle Generators 


240—Q.—Where ts the lever in- electro-pneumatic, 
HSC operation? A.—In forward position, nearest the 
operator, with the letters S. A. exposed to view. 


241—Q.—W here is the lever in automatic pneumatic 


Grooves f Wide x Deep 


Upeet end of handle 
tiligugh to form and 
Friebe as shown. 


Hole drilled and Ctsk.for i; dia. 
C.R steel pin. C ts. ; deep and 
push fit for pin. 

Pin peened over to fill Stsk.hole. 


Section A-A 


usually carried by car in 


operation? | A.—It is latched in its rear position, farthest 
from the operator, with the A. U. exposed to view. 

242—0Q.—Explain how to change position. A.—Put 
the brake valve handle in full release position, pull out 
the shifter latch, swing the shifter lever: 180 deg. and 
release the stop pin into the hole in the brake valve body 
casting. 

243—0Q.—HW hat does the brake valve handle control 
when the shifter lever is in its forward S. A. position? 
A.—The self-lapping portion which automatically laps 
off the flow of air when the applied pressure builds to a 
value corresponding to a definite position of the brake 
valve handle. 

244—0Q.—How many positions has this brake valve 
handle? A.— Three. (1) release and running position 
at the extreme left; (2) application position which ex- 
tends through the arc up to the quadrant notch, the 
latter being full self-lapping position and (3) emergency 
position, at the extreme right. 

245—Q.—H ow is the application pressure increased or 
decreased? A.— The zone between release and quadrant 
notch is the application zone for service applications of 
the HSC electro-pneumatic brake system. The amount 
of application depends on the handle position in the arc, 
starting with O in release and increasing to 75 Ib. maxi- 


Nl Dia. hole in roller. 
1 Roller tobe casehardened. 


Section 8-B 
Balky and stuck doors on box cars on the New Haven yield readily when worked on with this roller device built into the end of a Stillson wrench 
spectors—Ex 


cessive straining by workmen with the danger of resultant injury is done away with—P. J. Hogan, supervisor 


of car inspection and maintenance, is responsible for the development 
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mum with the handle in the full application notch. No 
fanning of the handle is necessary as the brake valve it- 
self automatically builds up the application pressure to 
the amount corresponding to handle position and then 
automatically laps off. 

246—Q —What operates to vent control pipe pressure 
to the exhaust? | A. —À cam on the brake valve shaft 
engages a cam dog which in turn engages a pusher, 
attached to the pusher are two levers which form a 
balance lever. In the release position of the brake valve 
handle the cam is in its lowest position so that the balance 
lever floats freely and the inlet valve spring holds the 
inlet valve seated, and a spring unseats the exhaust valve, 
opening the brake valve cavity B and, therefore, control 
pipe to the brake valve exhaust. 


Two Reading 
Car,Shop Devices 


Repairs to Steam-Heat Connectors 


When gaskets are removed from metallic steam-heat con- 
nectors used in tenders and passenger cars it is found 
that the gasket seat is usually somewhat corroded or at 


The polisher for cleaning gasket seats is driven by a flexible shaft 
from a motor suspended over the work bench 


least that there is a surface film of oxidation which might 
later lead to a fully corroded condition. The Reading 
makes a practice of polishing the gasket seats by the use 
of a carborundum cloth polisher which is mounted on a 
spindle. 

The spindle is driven by a flexible shaft from a motor 
suspended over the stripping and reassembly bench in 
the repair shop. The method has been found to be ef- 
fective in providing a clean, polished seating surface for 
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Test rack for steam-heat connectors 


the re-application of gaskets and gives assurance against 
improper or incomplete seating. 

After the connectors have been completely overhauled 
and reassembled, they are tested on a steam rack for 
leakage. The rack, which is illustrated, has a capacity 
for testing four units at a time. Valve control makes 
possible the testing of single units if desired. Tests are 
made at pressures higher than those which are encount- 
ered under service conditions. 


Pipe Reamer 


Removing burrs from the inside of cut lengths of pipe 
is a problem in any shop where a considerable amount 


Pipe reaming machine operated by compressed air 
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of pipe work is being done. At the Reading car shop 
in Reading, Pa., the air-brake foreman has designed 
and built a machine which gives excellent results. An 
air motor is mounted rigidly on one end of a work bench 
to hold the reamer and a clamping device on a movable 
carriage is set in the bench adjacent to the reamer. The 
clamp opening has been made large enough to accommo- 
date the largest pipe which is employed in car construc- 
tion or repairs. 

The operator places the pipe to be reamed inside the 
clamp which is operated by compressed air controlled 
by a foot pedal. The same pedal when depressed to 
lock the clamp also sets the reaming motor in operation. 
The movable carriage on which the clamp is mounted 
is also air operated and is advanced and withdrawn by 
means of a hand-operated control. An operator and 
helper at this machine produce more and better work 
than was formerly obtained when pipe cut to length was 
clamped in bundles and the ends reamed with a hand-held 
motor. 


Wheel Lifting Jack 


At the Denver & Rio Grande Western car shops, Den- 
ver, Colo., the use of wheel sticks for turning mounted 
car wheels, when being moved from receiving tracks at 
right angles to storage tracks or various machines in 
the wheel shop, has been eliminated in order to avoid 
any possibility of marring journals and contributing to 
subsequent hot boxes. $ 

Both a portable and a semi-permanently located, air- 
operated lifting jack, used for turning mounted car wheels 


supporting base for the portable jack, made of 3$-in. boiler 
steel, is given a 6%4-in. offset by means of two right 
angle bends and the upper shelf bolted to a solid axle 
provided with two 10-in, rubber-tire wheels. A steel 
socket welded to the outer end of the plate affords con- 
venient means for inserting a wood handle which can be 
easily removed when not needed. 

Referring to the illustration, it will be noted that the 
truck axle is supported just high enough so that the 
wheels clear the floor and thus do not carry any of the 
weight when the air jack is in use. When the weight 
is removed and it is desired to move the jack to another 
location, the handle is inserted and a relatively light pres- 
sure on it will tip the base plate enough to bring the 
weight of the jack on the 10-in. wheels and the jack can 
then be readily moved to any part of the wheel shop or 
wheel storage tracks desired. 

The upper end of the air-cylinder piston rod is equipped 
with a 5-in. by 12-in. steel plate which has two 34-in. 
angles welded at the outer edges, thus serving to hold 
the car axle against rolling off the jack. The axle-sup- 
porting plate pivots on the end of the piston rod so the 
car axle and mounted wheels may be easily turned in a 
horizontal plane as soon as air pressure in the cylinder 
raises the wheels off the track or floor. Since the lift of 
this jack is limited, one or more false axle-supporting 
plates is applied over the main plate as required to bring 
the bearing surface nearly up to the level of the axle of 
larger wheels. The additional supporting plates have 
angles welded to the bottoms. These angles are spaced 
so that all of the plates rest closely together and are held 
against slipping. 

Air supply to the semi-permanent jack is provided 
through a pipe in the floor. In the case of the portable 
jack, a 20-ft. section of hose permits the jack to be oper- 
ated 20 ft. on either side of a number of air outlets spaced i 


Two types of wheel-lifting jacks used at the D. & R. G. W. car shops, Denver, Colo. 


\ at the D. & R. G. W. car shop, are shown (left to right) 
in the illustration. Each jack consists of an air-cylinder 
with 8-in. inside diameter and 417-in. stroke, mounted 


as required along the wheel supply track and located of 
course on or near the track centerline. 
These two types of wheel-lifting jacks have demon- 


| on a steel base plate which, in one instance, is lightly 
| bracketed to the floor in some desired semi-permanent 
| location and, in the other case, is equipped with wheels 

for easy portability about the wheel shop or yard. The 


strated their value at the D. & R. G. W. car shops and 
have the additional advantages not only of avoiding 
journal damage but saving manual labor and contributing 
to safety. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Boiler Makers Interested in 


Welding and Allied Processes’ 


Mi ucu must be left to the knowledge, experience and 
ingenuity of the operator, the welding foreman and 
other supervision in the repair and reclamation of lo- 
comotive and car parts by autogenous welding methods 
and in the use of oxyacetylene equipment for automatic 
and manual cutting. Resourcefulness of operators and 
foremen in adapting existing facilities to increase ca- 
pacity has become a vital contribution to the war effort. 
Conservation, not only of specified critical materials but 
of all types of useful products, involves the manufacture, 
use and operation of all types of equipment, such as 
generator sets, cables, electrode holders, oxyacetylene 
cutting and welding blowpipes, regulators, and, par- 
ticularly, tips, nozzles, hose, attachment accessories, and 
welding rods and electrodes. 


Autogenous Welding 


Much has been said heretofore concerning this sub- 
ject and many committee reports have been prepared 
from time to time illustrating various designs for ap- 
plication to locomotive fireboxes, tenders, and other parts 
passing through the boiler shop. Extension of the uses 
of the welding processes in wartime, however, deserves 
some mention here. 

In the early days of fusion welding the material used 
as welding rod was identical with that to be joined. It 
was not long, however, before it was realized that this 
type of welding rod did not suffice; that certain 
phenomena took place in the welding operation and that 
these phenomena could be directly influenced by the 
presence or lack of relatively small amounts of impurities 
or of alloying elements in the rod. Better understand- 
ing of high-temperature metallurgy has resulted in an 
extensive use of the various alloys to improve the qual- 
ity of welding-rod deposits. 

The use of welding in the fabrication and repair of 
the many parts that are the responsibility of the boiler 
department may be listed, in part, under the heading 
of autogenous welding (electric and oxyactylene) as: 
preparation and assembly of new fireboxes; patches; 
combustion chambers; smokeboxes; boiler-shell sheets ; 
front flue sheets; wrapper sheets; syphons or circulators ; 
mud rings; waist sheets, etc.; restoring staybolts and 
wash-out holes; ashpans; grate bars; grate-bar side 
frames; front-end exhaust and draft appliances; new 
work and repairing of tank wells, tender frames, aprons 
and miscellaneous plate work; safe ending of flues. 


Automatic Welding 


The Welding Handbook of the American Welding 
Society, 1942 edition, describes the most recent innova- 


tion in the automatic welding field as “submerged melt - 


* From a report on Topic No. 2 prepared for the 1943 book hi 
Master Boiler Makers’ Association, Terre ss TM ides 
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Parts fabrication speeded by 
means of automatic cutting 
and welding equipment — 
Flame priming before paint- 
ing helpful—Flame harden- 


ing increases wear resistance 


welding", a process generally known as the Unionm 
welding process. This process is an electric welding’ 
method which provides an automatic means for making 
butt welds, fillet welds and plug welds of exception: 
quality and high strength in any commercially used thick 
ness of low carbon and medium carbon steels, stainles 
and many other alloy steels. 

The process uses either alternating or direct curren 
Currents are from 25 to 50 volts across the welding 200 
and the welding amperages are much higher than tho 
used with metallic arc welding processes. By usi 
various combinations of amperage, voltage and weldin 
speed the shape and reinforcement of the weld can b 
varied and the depth of the weld penetration can b 
regulated as desired. l 

Speeds can be obtained as much as twenty times fasta 
with this process than with other methods. For ex 
ample, high-quality butt welds with 100 per cent penetra 
tion can be completed in one pass at the rate of 48 in 
per min. on Z-bars for coach and car center sills and 
at the rate of 574 to 6 in. per min. in 214-in. steel plate 
for Diesel switcher bed plates. af 

Welds can also be rapidly made in very thin materiasd 
In the welding of 18-gauge stainless steel for car sidef 
speeds of up to 60 in. per min. have been obtained 
Welds made with this process have unusual strength 
ductility, shock resistance, uniformity, density, and cof 
rosion resistance with physical properties often bette 
than those of the base metal. l 

The process has been approved and accepted by 
of the regulatory bodies governing the construction d 
ships and pressure vessels. Many thousands of feet 
of such welding have been done on railroad equipment 
built under A. A. R. and I. C. C. regulations. As § 
result of the flexibility and quality of the process, it has 
been possible for railroad equipment manufacturers 10 
utilize this method for car and locomotive constructio 
without basically changing the designs approved by rail 
roads and railroad associations. It has been adopted 
as standard in the construction of parts for streamling 
Diesel locomotives, such as crank cases, generator frames 
engine beds, and rails. It has also been used ex 
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tensively in the construction of a number of different 
types of railroad freight cars, including box cars, tank 
cars, hopper cars. refrigerator cars, and gondolas, and 
also in the construction of tank-car underframes and 
tanks for these cars. It is now being considered by 
several of the major railroads for use in repair shops and 
for the construction of parts of equipment such as bol- 
sters, passenger-car truck frames, water tenders, and for 
the restoration of locomotive driving-wheel centers and 
other parts. "m 

It will effect many economies in the fabrication of 
special shapes so frequently used in the construction and 
maintenance of railroad equipment, such as on unequal- 
section T-irons, channels, angles, and many other parts 
where ordinary butt or fillet welds will serve to join 
standard shapes to make the specials. 


Oxyacetylene Cutting—Automatic and Manual 


Although production operations and repair operations 
are widely divergent in nature, the use of automatic 
shape-cutting machines has proved to be economical 
and adaptable in both fields. For example, in the car 
department when hopper cars are undergoing repairs, 
hopper sheets, slope sheets, ridge sheets, side stakes and 
hopper doors make up a large volume of the new parts 
required. A considerable saving in time is made when 
a number of plates are clamped tightly together and 
cut at one time. For this operation, plates of Y in. 
thickness are piled approximately 12 high and other 
thicknesses of plate to an equivalent height. More 
satisfactory pressings are obtained when plates are cut 
with the oxyacetylene flame than is possible where plates 
are fabricated by coping and shearing. The piled-plate 
cutting procedure is frequently of advantage in the 
hoiler shop when duplication of plates is desired. 

In oxyacetylene flame cutting most work is on stand- 
ard parts. The machines automatically follow a tem- 
plate made up to produce the desired contour. Special 
shapes can readily be cut with a hand tracing unit which 
is regular equipment on most automatic cutting machines. 

Many economies can be effected in preparing plates 
or fabricated parts for new fireboxes, patches, com- 
bustion chambers, smokeboxes, course sheets, front flue 
sheets, wrapper sheets, waist sheets, aprons, mud rings, 
ash pans, front and exhaust and draft appliances, new 
work and repairing of tank wells or sections, bracing, 
splash plates, tender frames, aprons and miscellaneous 
plate work. 


Flame Priming 


Prolonged life for any part of railroad equipment is 
at all times uppermost in the mind of every supervisor. 
Oxyacetylene flame cleaning of plate surfaces prior to 
the application of preservative coatings helps in this. 

Research into the protection afforded steel surfaces 
by painting indicates that the preparation of the sur- 
face is equally as important as the paint itself. The 
surface, in addition to being cleaned of loose scale, rust, 
and contaminants, should also be dry and warm, because 
it has been shown that as little as a single molecular 
layer of moisture or some other incompatible material 
on the surface will not only prevent satisfactory bond- 
ing of thg base coat but will also permit corrosion to 


' continue after the coat has been applied. On a warm, 


dry surface, the paint will flow readily, continuously 
! wetting the entire surface and carrying the inhibitors 
into intimate contact with the surface where they are 
needed for effectiveness. 
While the beneficial effects of painting on clean, warm 
and dry surface have long been realized, it was not until 
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the oxyacetylene flame-priming process was introduced 
several years ago that all three of these desired condi- 
tions could be achieved. Since its introduction, flame- 
priming has proved its efficiency, speed, and economy 
in theory and practice, as evidenced by the fact that 
well over 20,000,000 sq. ft. of steel surfaces are now 
being treated by this process each month. 

The flame-priming process consists of passing over 
steel surfaces a series of closely spaced oxyacetylene 
flames that have an extremely high temperature and 
velocity. As a result, all mill scale that is not tightly 
bonded is popped loose by sudden thermal expansion. 
At the same time, physically absorbed and chemically 
combined water is driven off from any rust that is pres- 
ent, leaving stable oxides in its place. Other contami- 
nants present, such as oil and acid salts, are also consumed 
or disintegrated by the flames. The surface is then 
swept or wiped free of loosened foreign material and 
painted while still warm. 

This procedure not only brings about improved cor- 
rosion resistance by the paint coating but also increases 
cleaning and painting rates and reduces setting time for 
the paint. As a further advantage, painting can be car- 
ried out under conditions of low prevailing temperature 
or dampness which would otherwise cause major de- 
lays. The time saved with the process is of particular 
importance at present when continuous production with- 
out delays in the fabrication and painting of steel is 
required. The process also finds increasing application 
in the reconditioning of previously painted surfaces that 
have become badly corroded and pitted, particularly in- 
dustrial structures subjected to highly corrosive con- 
ditions. The action of the flames pops the heavy rust 
loose even in deep pits and drives off any chemical salts, 
acids, or gases that may be clinging to the surface. 
Materials, such as pipe that has been underground, are 
freed of mud and moisture simultaneously. 


Flame Hardening 


During the past decade, flame-hardening of gear 
teeth of all types has gradually become a standard oper- 
ation and there has been an active development of the 
process to include the hardening of common wearing 
surfaces such as cams, guides, coupling boxes, pulley 
sheaves, roll wobblers, ball and roller races, crankshaít 
journals and cylinder liners. In the railroad field active 
development has been going on since 1939. Work was 
started in this field only after it was determined that 
apparatus and technique had been developed to a point 
of satisfactory flexibility and standardization. 

Flame hardening by the oxyacetylene process must 
be differentiated from casehardening, carburizing, ni- 
triding, or any other practice that involves a chemical 
change in the surface of the material. The flame-hard- 
ening process does not alter the chemical composition. 
When the process was first introduced the impression 
arose that the excess acetylene flame added carbon to 
the steel but this is not always true. A strictly neutral 
oxyacetylene flame is used as a heating medium and the 
hardness is produced by quenching while the surface of 
the steel is still above the critical temperature. 

The intensity of the oxyacetylene flame induces heat 
so rapidly that it penetrates the material only a fraction 
of an inch. This imparts to the surface of the metal 
a hardened case which may vary in depth from a mere 
skin to A in., depending upon the composition of the 
base metal, the operating methods used, the length of 
heating time, the quenching media and similar factors. 

When steel is heated to above its upper critical point 
carbon is brought into a state of solid solution with the 
iron; or, in other words, carbon is diffused uniformly 
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throughout the mass. If the heated mass is then allowed 
to cool gradually to room temperature, the carbon is 
precipitated to the grain boundaries, producing a coarse- 
ly grained structure which is relatively soft. When 
cooling is rapid or sudden, as in the flame-hardening 
process. the constituents do not have time to come out 
of solution and the structure that results from the heat- 
ing is stabilized and arrested. Thus, a hard or mar- 
tensitic structure is formed at the surface. There is no 
sudden change in chemical analysis and also no sharp 
line of demarcation between the hardened zone and the 
softer core such as is found in casehardened work. This 
fact is due to the balancing or tempering action of the 
metal beneath the hardened surface which produces a 
gradual transition from the hard martensitic structure 
at the surface to troostite, then sorbite, and finally to the 
original unaffected structure of the core. The increased 
toughness resulting from this physical condition, com- 
bined with the higher Brinell hardness, accounts for the 
successful wear resistance of parts that have been given 
this treatment. The hardness zone produced is, at least, 
two or three times the depth of that obtained by car- 
burizing and will not spall, check or crack with impact, 
vibration, or deformation. In the railroad field, flame- 
hardening has been used with success on such parts as 
chafing castings, guides, valve crossheads. links, driving- 
box shoes and wedges, equalizers, furnace bearer shoes, 
shear blades and forming and pressing dies. 

These newer procedures and many similar long-estab- 
lished applications of welding and cutting are thus con- 
tributing toward helping the railroad boiler shops and 
other departments make the most of available facilities 
for keeping equipment in the best running condition 
through these war years. 

The report was signed by F. C. Hasse (chairman), 
general manager, Oxweld Railroad Service Company; 
J. M. Stoner (vice-chairman), supervisor of boilers, 
New York Central; J. W. Kenefic, superintendent rail- 
road service, Air Reduction Sales Company; J. H. 
Lewis, assistant general boiler inspector, Atchison, To- 
peka & Santa Fe; S. G. Longo, assistant general boiler 
foreman, Southern Pacific; L. J. Murray, general boiler 
foreman, Western Maryland, and Thomas Taylor, fore- 
man boiler and welding department, Steel Company of 
Canada. 


Radius On 
Main and Side Rods 


A pneumatic scaling hammer having a 1% -in. bore and 
a 1%4-in. stroke is used with specially ground tools for 
finishing main and side rods with a %-in. radius at the 
West Albany locomotive shop of the New York Central. 
When used by a skilled operator this method produces 


A chipping hammer with specially-ground chisels is used to obtain a 
Vg-in. radius on rods 
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A smooth finish is obtained by operators skilled in the method 


work of such smoothness that no grinding is required. 
A light finishing rub by hand with an emery or car- 
borundum cloth is sufficient to remove the minute irregu- 
larities in finish which are occasionally encountered. 


Stripping Air Pumps 


When locomotive air pumps are being overhauled the 
floor at the working location is not a clean spot to be 
around when the stripping: operation begins. But the 


Rack for. stripping air pumps with sludge cart in position 


accumulation of sludge found in them is no longer a 


problem in the machine shop on the Reading. Pump: 
are stripped on a rack under which an open-top cart is 
run into which the sludge drains as the heads are re- 
moved. The cart has a coupling connection for attach- 
ment to the regular shop tractors and it is pulled to a 
disposal point and emptied as needed. 
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Lining Up 
Valve-Stem Crossheads 


Erie at its Hornell locomotive shop is using a jig for 
up valve-stem crosshead guides which produces 
rm settings and eliminates the necessity for work- 
in the usually congested and inconvenient area around 


Backing plate which insures accurate alignment of guides for fitting 
of crossheads 


a locomotive on the erecting floor. The guides are 
mounted on a backing plate in pairs and necessary ad- 
justments for the fitting of the crossheads are made 
while the guides are so mounted. When the work is 
completed they are ready for application to the locomotive 
without any necessity for further adjustment after they 
are applied. 

The backing plate is drilled to accommodate any of 
the guides in use on Erie power. 


grate fingers which have been worn below 
dimensions are reclaimed on the New York 
ntral by the oxyacetylene welding process using a cast- 
m filler rod. The weld deposits on the lugs of these 
Ils cannot be controlled closely enough so that grinding 
required and it was formerly the practice to grind 


fofa large wheel. Operations have now been speeded 
i uniform results assured by a new device. 


Firebar grate fingers are rebuilt by welding and finish ground to 
size with this device 
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Two motor-driven grinding wheels have been mounted 
in a rigid frame on sliding ways which permit their 
adjustment for maintaining correct spacing between wheel 
faces as wear occurs. The grate fingers are placed in 
a holding slot on a carrier which is advanced into the 
space between the wheels by means of an extension arm. 
No clamping of the fingers in the carrier is required be- 
cause the wheels are adjusted to rotate toward the work 
holder and exert a downward pressure on the grate finger 
as the holder enters the space between the wheels. Excess 
weld metal on the four lugs of the grate fingers is quickly 
and evenly removed by the action of the wheels and the 
reclaimed parts are returned to service with the original 
dimensions restored. 


Material 
Storage Racks 


One of the best methods of keeping locomotive shops 
orderly in appearance and, at the same time, conserving 
floor space is to provide suitable racks of one kind or 
another for holding various locomotive parts while in 
the shop awaiting or undergoing repairs. 

At the Sacramento, Calif., general shops of the 
Southern Pacific, for example, power reverse gears are 
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Power reverse gears are supported on a four-position revolving rack 


kept, while in the shop, bolted in a vertical position on a 
special rack, shown in one of the illustrations. This 
rack consists of an angle-iron frame mounted on a 4-in. 
pipe shaft, set vertically in the shop floor. The frame 
revolves on the central shaft by means of a thrust bear- 
ing at the bottom and a ball bearing at the top. It has 
four sides and is designed to support four power re- 
verse gears at one time. A jib crane overhead facilitates 
both the application and removal of the power reverse 
gears. 

Another illustration shows a storage rack for air- 
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Orderly air compressor steam and air cylinder-head storage 


compressor steam and air heads. This rack consists of 
a series of steel plates securely anchored to the shop 
floor and provided with pins near the top on which the 
air-compressor heads are hung with faces towards the 
plates so that they are protected from damage. The rack 
is located adjacent to the work bench where these heads 
are repaired, thus making them easily accessible and 
saving floor space. It will be noted that each plate ac- 
commodates two heads, the steam head on one side and 
the air head on the other. 

The third view illustrates an unusually convenient 


Wood box-type storage rack with a capacity for 32 air compressor 
piston-rod assemblies 


storage rack for air-compressor pistons and rods. This 
rack is made of wood (box-type construction) 30 in. 
square by 52 in. high. Holes are bored through the sides 
in various positions so that eight large pistons and rods 
or twelve smaller high-pressure assemblies are accom- 
modated per side. The. rack will, therefore, hold 40 
piston and rod assemblies which would take up a lot of 
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space by almost any other method of storage. Besides 
saving space this rack makes all individual pistons and 
rods easily accessible and prevents possible damage to 
the rods. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 

ill not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Flange Lap on Tapered Courses 

Q.—Will you please explain the proper method of allowi 
flange lap on the tapered course of a locomotive boiler having 
a double-riveted circumferential seam. Are the holes put in 
before or after bending? How is the flange or kink usually 
put in?—M. F. K. : 

A.—There is no rule covering the allowance thai 
should be made on the length of the plate at the lap ay 
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Where taper is not too pronounced as in the sketch on the left, 
flange lap allowance shown on the right will prove satisfactory 


a tapered course. Some boilermakers make an allowance 
while others do not. The amount of the allowance 

largely a matter of opinion based on the experience of the 
boilermaker. For a tapered course where the taper is 
not too pronounced, the allowance as shown, has beef 
found satisfactory. The holes for the circumferential 
seams as well as all other holes are punched or drilled 
in the sheet before rolling. The holes are necessarily 
made small to permit alining the holes properly aíter 
assembly by reaming the holes to the proper size. Th 
kink or flange is either made by sledging after the sheet 
is rolled into the conical shape, or, in cases where the 
taper is not excessive, the kink or flange is made in the 
rolls by inserting a filler piece the width of the ci 
ferential seam whose thickness is equal to the taper of 
the sheet. The sheet and filler piece are then passe 
through the rolls together, in this way more uniform 
and accurate cylindrical ends can be obtained. 


Patch Considered 
As Longitudinal Seam * 

2. In designing boiler patches, why is the efficiency "of th 
patch made at least equivalent to that of the longitudinal seam? 
F. E. R. 


A.—In the formula for calculating the safe working 
ressure of a boiler: 


TXIXE 


WP = 
RxF 
Vhere 


WP = working pressure 

T =tensile strength of the boilerplate 
t  —thickness of sheet 

E S efficiency of longitudinal seam 
R = radius of boiler (inside) 

F =factor of safety 


he patch would be considered as a longitudinal seam and, 
herefore, the efficiency of the longitudinal seam as 
ubmitted in the formula would be the efficiency of the 
ingitudinal seam or the efficiency of the patch, which 
ver is the least. By making the efficiency of the patch 
t least equivalent to, although preferably greater than, 
lat of the longitudinal seam, there is no possibility of 
educing the safe working pressure when applying a 
tch. 


iteel Electrodes For 
Velding Locomotive Parts* 


By J. W. Kenefict 


luite a number of worn locomotive parts are restored 
) original size with steel weld metal. Stoker screws 
fe among the parts which are rebuilt at each shopping 
[the locomotive. Arc welding is employed, using an 
l&trode which assures good control of the molten 
[etal in bridging gaps. The screw can be mounted 
| Abstracted from a part of a paper delivered before the railroad weld- 


session of the American Welding Society at Chicago, October 18, 1943. 
Es article deals with the portion of the paper on the use of bronze 


rodes, 
Superintendent railroad service, Western division, Air Reduction Sales 
Chicago. 


Flame cutting and welding made possible the assembly of this 
coupler housing 


horizontally unless it shows a tendency to warp in this 
position in which case it should be supported vertically. 

Brake heads are customarily built up by arc welding 
with steel electrodes, this being another operation which 
can be done repeatedly. For speed and convenience 
the brake head may be mounted on a simple welding 
positioner, making the deposits on the pads which bear 
against the brake shoe. 

Some shops still enploy manganese bronze weld metal 
of roughly 60 per cent copper and 40 per cent zinc an- 
alysis as a bearing metal in building up worn parts. 
This practice is a carryover from the time when no 
specific bearing metal rod was available and its con- 


Engine truck frames and a valve spool are examples of parts which can be fabricated by welding 
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Flame gouging is used to prepare cracked couplers for welding—Repair welding is usually done by the electric arc method buti 
oxyacetylene process can also be used COMM 


tinuation is not to be recommended. The manganese 
bronze produces a hard surface, sometimes even harder 
than the ferrous metal surface it bears upon, so that 
it does not perform the function expected of a bearing 
metal. 

'The number and variety of parts which can be and 
have been fabricated by welding is large. Almost in- 
variably the part is fabricated at a cost lower than the 
outside purchase price though usually availability is 
today a more pressing factor than cost. 

An outstanding example of fabrication is the driving 
box. Three flame-cut parts are welded together, stress 
relieved, and machined on crown and lateral faces. The 
crown brass is entirely weld-deposited, using spreaders 
at the cellar fit to prevent its drawing together during 
welding, and building up to allow a depth of 34 in. after 
machining. g 

A much simpler fabrication is a valve spool. This 
consists of a length of seamless tube and two bell-shaped 
ends, welded together on a jig-positioner. Since the 
spool is constantly in reciprocating motion while in serv- 
ice, any reduction in weight is useful in reducing wear. 
The fabricated spool is appreciably lighter than the 
standard part. 

Engine-truck frames are quite simple to fabricate. The 
parts are flame cut with a shape cutting machine with 
surprisingly little waste. These welded truck frames 
eliminate one source of trouble which had been experi- 
enced with conventional type frames in which the bolts 
holding the pedestals frequently become loose. 

A drawhead exemplifies the heavier fabrications made 
in some shops. To carry the heavy load which this as- 
sembly must sustain in service, it is made up of heavy 
thicknesses of plate cut, beveled and welded in a rec- 
tangular box structure. Well made coupler housings 
can be made up of simple flame-cut sections welded 
into the assembly. Such a fabricated structure shows 
good adaptation of design features to the welding 
operation. 

An example of fabricated locomotive parts in which 
formed sections are used are cylinder heads. Since most 
railroad shops are equipped with power presses, bend- 
ing rolls and other machines adaptable to making what- 
ever formed parts are needed, it is evident that require- 
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a: ae 
ments for shaped sections in a weldment need bem 
deterrent in fabricating any replacement part. d 


Regardless of the availability of new cast parts, itis 
always good economy to make repairs to cracked or 
broken castings which can be reclaimed. The operation 
of gouging out cracks and filling with weld metal has 
become fairly widespread on such cast parts as couplets, 
car pedestals, and others which are subjected to sever 
pounding in service. Cracks in these parts are eliminate! 
by using a hand gouging torch to burn away fhe me 
surrounding the crack and then filling in the resulting 
cavity with weld metal. The operator can judge 
proper depth of the gouge by the final disappearance 
the dark red streak in the center of the burning reaction 
Such a streak is caused by the presence of the crack 
Parts are furnace annealed after the weld repairs ar 
completed. 

Welding on cast steel is done usually by the metalli 
arc method, using an electrode which gives high ductility 
in the weld. “Oxyacetylene is generally used in making 
repairs to cast-iron parts, using cast-iron welding rol 


Flame-cut pieces were joined by welding in the fabrication of “ 


drawhead 
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"HEN the United States became involved in the war, 
railroads were ready for the emergency. They have 
i trated their ability to transport the tremendous 
of wartime freight and millions of troops, as well 
civilian traffic. The task is being accomplished 
aily with an efficiency that has won the acclaim of Gov- 
Boc officials, the press and the public. 

| Naturally, this continuous severe duty on the equip- 
Ment requires a well-organized maintenance program. 


* Contact pressures are very important and should be checked—Weak 
Springs and overworn thin contacts will reduce contact pressures 


Each item of electrical equipment is performing a definite 
service whereby a failure would undoubtedly result in 
delays. Maintenance should be planned on the basis of 
preventing failures since this not only saves time and 
results in less use of materials but is also most economical. 

A simple motor starter is one small item of sufficient 
importance in the various railroad shops that it can be 
assed as an item to be discussed separately. 

Satisfactory maintenance of electrical equipment re- 
Quires competent men and a thorough and adequate 
plan of handling the inspection and repair work. Good 
ispeetion and prompt repairs will avoid high main- 
tance costs; complete replacements will often be 
Avoided; lost time will be kept at a minimum. 

entive maintenance begins with the proper selec- 
stono the motor starter. If it is not suitable for the 
mstallation, or if it has insufficient capacity, mainte- 
nance troubles are inevitable. The initial inspection of 
Westinghouse Best Pisas Cones Fen Bee Per, 


t Motor control engineer, Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. 
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fotor Starter Maintenance 


By L. A. Hester* 
and 
L. E. Markle; 


Preventive measures which 
insure proper operation and 
long life can only be effective 
if the maintainer knows what 
a starter is supposed to do 


a new installation should be thorough and operation ob- 
served at load conditions before final acceptance is made. 
A time schedule for routine inspection should be estab- 
lished to meet the service requirements. As motors 
and their starters are always associated, a combined 
schedule can require inspection of both. 


Do Not Lubricate Bearings 


Oil and grease should never be applied to the bearings 
of a contactor or relay. Experience has indicated that 
oil or grease will cause dirt to accumulate and eventually 
result in a sticky, gummy accumulation that causes slug- 
gish action. The bearings are designed with these re- 
quirements in mind and no lubrication is required on 
any part. 

Bearing parts should permit contactors or relays to 
operate freely and without apparent friction. If parts 
are out of alignment and excessive friction does exist, 
it should be eliminated. Sluggish action will cause elec- 
trical troubles. Monthly inspections for severe service 
and semi-annual inspections for average service will do 
much to prevent bearing and friction troubles. 

No bearings are required when the moving parts of a 
contactor or relay are relatively light and the magnetic 
forces can be made strong enough to lift the movable 
parts vertically to close the contacts. This is an ideal 
design as far as bearings are concerned. However, the 
moving parts must be guided within the solenoid and non- 
magnetic guides must be used to prevent magnetic stick- 
ing and sluggish action. 


Replace Badly Pitted or Thin Contacts 


Although contacts are generally thought to be sub- 
jected primarily to electrical duty, the mechanical duty is 
equally important. Endurance tests are made with no 
current through the contacts to observe how well they 
withstand the pounding, rolling and sliding or scrub- 
bing action that occurs every time the contacts close. 
Contactor designs often provide a rolling action of the 
contacts so that the. circuit is closed and opened on the 
contact tips instead of on the closed contact position. 

When high currents that are difficult to interrupt are 
expected, powerful arc rupturing structures are supplied 
to force the arc off the contacts and quickly extinguish it. 
These arc-rupturing structures are called arc boxes or 
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blowout structures. When in operating position, they 
completely surround the contacts and must always be in 
correct position to rupture the arcs effectively. They 
are easily removed for inspection or replacement of 
contacts. They must be returned to proper position after 
inspection, so that the arc will be properly broken and 
the contacts will not be unnecessarily worn and burned. 

Contacts should be renewed when badly burned or 
pitted and when worn thin. They should be clean but 
need not be smooth. In fact, a clean contact with a 
roughened surface comparable to coarse sandpaper is a 
very satisfactory condition and provides a contact sur- 
face as good as or better than a perfectly smooth surface. 
If a contact surface is pitted or burned and not worn 
thin, it can be cleaned and used again. 

The method of cleaning is important. Coarse and 
crude filing wastes material and generally deforms the 
contact shape. The contact surfaces then have high 
spots and point contacts that are apt to overheat. In- 
stead of filling, clean with sandpaper or by buffing wheel. 
A fine file is permissible if the contact shape is main- 
tained. Emery paper should never be used as particles 
may adhere to the surface and cause unnecessary wear. 

Silver contacts seldom require cleaning. They may 
look black and dirty because of the silver oxide, but, as 
the oxide is a conductor, cleaning is not often necessary. 

The surface against which contacts are bolted is 
usually a current-carrying joint. A clean contact bolted 
to a dirty surface cannot give best results. Hence, 
when contacts are replaced, both surfaces should be 
thoroughly cleaned. Any traces of copper oxide should 
be removed. 

The screws or bolts that hold contacts in place must 
be tight at all times. A loose contact surface offers high 
resistance and develops heat. This causes increased 


The working parts of dashpots are machined to small clearances— 
They should be kept clean—Parts should move freely without friction 
Correct liquid should be used and liquid level should be maintained 
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oxidation of the copper contacts. As copper oxide is 
not a good electrical conductor, this oxidation creates 
still more resistance and heat. This action is cumulative 


Contacts worn through by long use or badly burned contacts must 
be renewed—Surfaces against which contacts are bolted should be 
cleaned—Clean copper contacts, though slightly roughened are en- 
tirely satisfactory—Silver contacts, though black in appearance, need 
not be cleaned—Be sure contacts are tight at all times 


and eventually causes contacts to melt with resultant 
deterioration of the entire contact assembly. 

When contacts open and close, the rolling and rub- 
bing action combined with the slight burning of a normal 
arc combine to keep the contacts bright and clean. If 
the contacts operate very infrequently, the cleaning action 
does not occur, and a covering of copper oxide develops. 
The heating oxidation cycle may start and eventually 
overheating may develop even though the current or load 
is normal or less. For such conditions, silver contacts 
will probably give better service as silver oxide is a good 
conductor and heating does not develop. Silver contacts 
may also provide some relief in cases where a small 
overload condition is troublesome. "They must, however, 
be used with some caution because they will not correct 
overheating caused by loose connections. As silver has 
a lower melting temperature than copper, silver contacts 
are more prone to become soft and “weld” or “freeze” 
together when subjected to high arcing temperatures. 

Other special alloy materials are available that give 
reasonably good service under certain unusual or specific 
conditions. Contacts made of special materials should 
be used only on advice of the manufacturer of the device. 
Usually, they are rated at lower current-carrying capaci- 
ties than similar contacts of copper or silver. 


Contact Pressure Determines Current-Carrying 
Characteristics 


The closed pressure of contacts is an important factor 
in their ability to carry current. A small contact with 
suitable contact pressure will carry more current than 
a larger one with little or no pressure. Renewal of thin 
contacts is required, as with wear they lose their contact 
pressure. It is important to keep the contact springs 1 
good condition. Replace tliem if they have been dam- 
aged or have lost temper through exposure to high arcing 
temperatures. 
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Loose connections 


‘All connections must be kept tight at all times. 
| are a frequent but very elusive cause of operating troubles 


p 

monthly inspection of contacts for pressure, avail- 
ife, surface condition, temperature, and tightness, 
suffice for normal conditions. For severe oper- 
itions, a weekly inspection may be advisable. 


Renew Frayed Shunts 


Shunts are generally flexible bands of woven copper 
strands that carry current from the movable contacts 
to a stationary stud. If the shunt is unduly bent, its 
strands break and cause additional loading of the re- 
maining strands. 

Shunts with broken strands should be renewed to 
prevent. overheating. The terminal connections of the 
shunt should be tight. Shunt ends are frequently silver 
plated or covered with special finishes to insure a clean 
contact surface of good current-carrying ability. 


Coils Should Operate at Rated Voltage 


After coils are wound they are treated with insulating 
varnish to improve their dielectric strength and make 
them a solid mass. This makes a coil less susceptible 
to mechanical injury, eliminates air pockets within the 
winding, and enables the coil to radiate heat more readily 
than an untreated coil. 

Ac. coils are designed to withstand 10 per cent over- 
voltage and operate the devices at 85 per cent of normal 
voltage., D.c. coils will withstand 10 per cent over-voltage 
and operate devices at 80 per cent of normal voltage. 

Over-voltage operates a contactor or relay with more 
mechanical force. This tends to shorten the mechanical 
life. Over-voltage also shortens the life of a coil be- 
cause it operates at higher temperature. Low voltage 
will cause sluggish action. The contact tips may touch 
but may not be forced completely closed against the 
contact spring pressure. Under such conditions the 
contact tips will most certainly overheat and probably 
“weld” together. Voltage must be maintained within 
the specified range. Contacts must always seal closed. 

On a.c. service, the coil current is much higher while 
the contactor is closing than after it is closed. A.c. coils 
are not designed to stand the open-gap or closing current 
continuously. If any mechanical interference prevents 
complete closure of the magnetic air-gap of an a.c. device, 
its coil will soon be overheated. 

-Circuited coils are easily detected because they 
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cannot operate the device. A coil with some turns short- 
circuited might operate, but it would soon overheat and 
burn out. Most designs permit quick and simple re- 
placement of a defective coil. 


Dead-Center Opening Reduces Mechanical 
Vibrations 


When a magnetic contactor opens, the movable part 
strikes the stationary stop rather forcibly. There is a 
“dead,” or center of percussion point at which the effect 
of the blow is nullified. If the striking occurs at some 
other point, the device is subjected to mechanical vi- 
brations and strains that reduce its mechanical life. This 


Check Chart for Motor Starter Trouble 


Contactor or Retay Dogs Nor Crosx 


Cause What To Do 
No supply voltage. Check fuses and disconneet switch. 
Low voltage. Check power supply. Wire size may be 
too small. 
Open circuited coil. Replace. 


Push button contacts not making. 

Interlock or relay contact not 
making. 

Loose connection or broken wire. 


Clean and replace if badly worn. 
Adjust and replace if badly worn, 


Check circuit with “flash light” (turn 
off power first). 
Overload relay contact open. Reset. 


Contactor on Retay Dors Not Open 


Push button not connected correctly. Check connections with wiring diagram, 

Shim in magnetic circuit* worn, Replace. 
allowing residual magnetism to 
hold armature cl ; 

Interlock or relay contact not open- 
ing circuit. 

“Sneak” circuit. 


Adjust contact travel. 


Check control 
failure. 
See “Contacts Weld Shut.” 


Contacts Wetp Suut 


pressure Adiust, increasing pressure. 
rn and if necessary. 


wiring for insulation 
Contacts weld shut. 


Insufficient contact sprin 
causing contacts to 
draw arc on closing. 

Rough contact surface causing cur- 
rent to be carried by too small 
an area, 


Replace 


Smooth surface and replace if badly 
worn, 


Arc Lincers Across Contacts 
If blowout is series, it may be Look at wiring diagram and see kind 
shorted, . É of blowout. Check to see if circuit 
If blowout is shunt, it may be open through blowout is all right. 
circuited. 
If used, arc box might be left off 
or not in correct place. 
If no blowout used, note travel of 
contacts. 


See that arc box is on contactor as it 
should be. 

Increasing travel of contacts will in- 
crease rupturing capacity. 


Norsy A.C. MAGNET 


Improper seating of the armature. Adjust. 
Broken shading coil. Replace. 


Excessive CorrosIon or CONTACTS 


Chattering of contacts as a result Check control pressure and replace 
of vibrations outside of the con- spring if it does not give rated pres- 
trol cabinet. . Sure. i 

control 
creased. 

High contact resistance because of Replace contact spring. 
insufficient contact pressure. 


f this does not help, move 
so that vibrations are de 


ABNORMALLY SHorT Corr LiFe 


Check supply voltage and rating of 
controller. 

Check travel of armature. Adjust so 
that magnetic circuit is completed. 
Check rating of contact. Get coil of 
igher ambient rating from manu- 

facturer if necessary. 


High voltage. 
Gap in magnetic circuit. t 


Too high on ambient temperature. 


PANEL AND APPARATUS BURNED By HEAT FROM STARTING RESISTOR 
Motor being started too frequently. Use resistor of higher rating. 


* D.c. only. 
f A.c. only. 


feature is vividly illustrated by the "sting" of a baseball 
bat if the ball strikes near the end. 


Dirt or Rust May Be Cause of Excessive Noise 


D.c. contactors always operate.quietly when closed. 
A.c. contacts may be noisy. The laminated magnetic 
structure, necessary on a.c. designs, must be held tightly 
together by screws, or rivets, or other means. Should the 
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laminations become loose, the assembly will be noisy. 

Noise will also result if the movable and stationary 
pole pieces do not fit well together when the device is 
closed. Dirt or rust may prevent proper closure of 
these surfaces and cause objectionable noise. To prevent 
rust on these fitted surfaces during shipment, some grease 
is applied. The excess grease should be removed when 
placed in service to eliminate a “sticking” or sealing 
effect when the surfaces are first closed against each other. 

The most important device in reducing noise of an 
a.c. device is the shading coil usually imbedded in a part 
of the laminated magnetic structure. This coil is often 
a single turn of wire or strap and if broken the noise 
will be most objectionable. If contactor is noisy, look 
first for a broken shading coil. 


Oil-Immersed and Explosion-Tested Control 


For high-voltage installations, in explosive atmospheres 
and areas of corrosive nature, such as acid fumes, the 
entire equipment is often completely immersed in oil. 
The oil should be maintained at proper level and should 
be kept clean, especially when used for insulating pur- 
poses. A monthly inspection of oil-immersed equipment 
is adequate unless service is so severe that the oil de- 
teriorates rapidly. 

“Explosion-tested” starters are intended for use in 
explosive atmospheres and do not require oil. These 
starters are built to specifications of the Underwriters' 
Laboratories. The enclosing cases are built to with- 
stand high pressures that occur within the case if in- 
ternal explosions should occur and to prevent flames 
escaping into the surrounding explosive atmosphere. If 
dismantled, the parts of an explosion-tested starter must 
be carefully assembled to be sure that all bolts, nuts and 
joints are tight. Operation in the explosive area, unless 
the starter is properly and completely assembled, is not 
permitted. 


Relay Operation Dependent on Proper Liquid’ 
in Dashpot 


When oil or any liquid is used in dashpots, regular 
inspections should be made to be sure that the dashpots 
are free of friction and the proper oil level is main- 
tained. The liquids used in dashpots are tested for 
certain characteristics such as change in viscosity with 
temperature changes. A change in oil or liquid would 
therefore affect the operation of the relay. No substitu- 
tion of oil or liquid used in dashpots should be made. 

Thermal relays are subject to ambient temperatures 
and should be in a room temperature equivalent to that 
in which the motor is located. Otherwise the relays may 
not operate to the best advantage. For example, a 
thermal-overload relay should not be in a temperature 
much in excess of the motor room temperature unless 
proper allowance for the difference in temperature is 
made when the thermal heaters are selected. 


Connections Must Be Tight and Clean 


Loose connections are a frequent cause of trouble. 
They result in overheated parts that eventually must be 
replaced. Once tight does not mean they will remain 
tight. Periodic inspection is necessary. Changes in 
temperature, vibration and carelessness are all common 
causes of poor connections. They should always be 
tight and clean. 

Resistors to dissipate heat may fail from excessive 
temperatures. If enclosed, the temperature may be 
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reduced by ventilation. Overheating may be caused by 
insufficient ventilation, excessive current, or more con- 
tinuous service than was anticipated in the design. Loose 
connections often cause local heating with eventual 
burned connectors. Grid or cast types sometimes break 
in handling or with frequent and sudden overheating 
and cooling. 


Keep Starters Clean and Dry 


Moisture, dirt and dust are constant sources of trouble 
as they reduce insulation values of insulated wires and 
cables. They constitute a leakage path across which 
breakdowns occur between points of different potentials 
that would never occur on clean and dry surfaces. Routine 
maintenance should remove dirt and dust by blowing 
with dry compressed air, wiping or washing with suitable 
cleansing fluid. Compressed air under too much pres- 
sure may drive metallic dust and dirt into insulation or 
lodge particles between stators and rotors of motors or 
in moving parts of contactors and relays. 

Moisture may occur from condensation, humid at- 
mospheres, spray or overhead dripping. Heaters are 
sometimes placed in enclosures to keep the interiors dry. 
They are generally arranged to be automatically effective 
when the equipment is idle because the normal heat of 
resistors and coils is sufficient while in operation. Drip- 
proof, water-tight and dust-tight enclosures may be 
provided. 


Wiring 


Moisture in conduits is a frequent source of grounds. 
Grounds cause false circuits that cause unexpected 
starts, prevent stopping by normal means, eliminate 
overload protection, and cause unsatisfactory operation. 
Any measures to prevent moisture in conduits are good 
insurance against trouble. 


When serious grounds de- | 


| 


| 


velop, they are eliminated by cleaning the conduit and 


installing new wiring. Then insulation resistance should 
be checked regularly so that the presence of grounds can 
be detected and eliminated before trouble occurs. 
All wiring should be kept in safe and good condition. 
Vibration will cause broken wires. Oil, moisture, dirt 


and grease cause insulation breakdowns, Chafing or rub- - 
bing against unprotected edges soon wears away all : 


insulation at that point. Temporary wiring is hazardous. 
Nuts and lock nuts should be tight. Defective wiring is 
an outstanding cause of electrical trouble and fires. 
Regular inspection is necessary. 


Temperature 


High temperature is a sure sign of trouble. However. 
one must be sure that the temperature is excessive. To 
touch a cabinet or coil or motor and decide it is too hot 
is not a safe procedure because safe operating tempera- 
tures are often higher than one can comfortably feel 
with the hand. The best procedure is to know what 
temperature is considered safe and then actually meas- 
ure it. 

Here are the high-points that should be checked to 
keep motor starters in good operating condition: They 
must be free of oil, dirt and moisture, No oil should 
be used on contacts or bearings of contactors and relays. 
Connections should be tight and wiring should be safe. 
Movable parts of contactors and relays must move 
freely and without friction. Contacts should be clea" 
and tight with correct pressure and not worn too thin. 
Arc-rupturing devices must be in operating position. 


| Engineer 
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Motor Operates 
At 120.000 R.P.M. 


An electric motor operating at the record-breaking speed 
of 120,000 r.p.m. has been built and tested by the Gen- 
eral Electric Company, Schenectady, N. Y. The motor 
was developed for application to internal grinding ma- 
chines used in finish grinding small holes, many less than 
^4 in. in diameter. Although the motor will not be 
available for general use until after the war, another 
possibility for its use is in driving small drill chucks 
jor drilling tiny holes in metals, using drills !45 in. in 
diameter and less. 

According to F. W. Baumann and D. H. Ware, G.E. 
motor engineers, the surface speed required to produce 
a high-grade finish economically by grinding should be 
about the same whether grinding a large or a small hole. 
A medium-size wheel rotating at a moderate speed gives 
the requisite surface speed but for small holes only a 
tiny grinding wheel can be used, hence the high rotating 
speed is essential. 

With normal voltage applied at 2,000 cycles, the new 
motor reaches full speed in less than a second. It is 


Two three-hp. motors—The larger one operates at 1,800 r.p.m. and 
the smaller one at 120,000 r.p.m. 


rated 3 hp. and weighs 7 lb., as contrasted with the 
standard 3-hp., 1,800 r.pm. motor which weighs 105 
lb. A special oil-mist lubricated type of bearing is used. 
The amount of material used in the motor is so small, 
With a consequent reduction in radiating surface, that 


water cooling, requiring one-half a gallon a minute, is 
used, 


Preeision Balancing 


Unbalance of armatures can be located in 14 to Ho the 
ume required for mechanical balancing with a dynetric 
balancing unit used by Westinghouse Electric & Manu- 
facturing Company at East Pittsburgh; Pa. It is possible 
to precision balance armatures for 50 to 200 hp. motors 
to M0, ooo of an inch of linear movement. The machine 
shown in the illustration has, during the past month, 
been used to balance about 1,000 armatures. 

The procedure is as follows: The shaft of the armature 
is placed in floating bearings. The armature shaft is 
connected to that of a motor-driven, sine-wave generator. 
A known weight of molding clay is added to one end 


An Bae Engineer 


of the armature at the O reference point of the sine- 
wave generator index wheel. The armature is driven 


at 600 r.p.m. The sine-wave generator is adjusted until 
the rotor is in phase with the stator, at which point the 
The weight 


armature is in balance with the machine. 


The balancer indicates both the amount and the location of the 
weight required to bring the armature into balance 


of metal necessary to bring one end of the armature 
in balance is read on the scale of the large instrument in 
center of the panel. The horizontal movement of the 
armature, due to vibration, is transmitted by the floating 
bearings through a mechanical connection to an elec- 
trical coil whence it is electrically transmitted to elec- 
tronic tubes which amplify the unbalance so it can be 
recorded by the instrument. The sine-wave stator index 
wheel indicates the place on armature with respect to 
the O reference point of the sine-wave generator index 
wheel where the weight that was read on the instrument 
must be added to bring that end of the armature in 
balance. The operator then repeats these steps for bal- 
ancing the opposite end of the armature. 


Open pit copper mine showing benches—Electric locomotives are used 
to haul mine cars Contact system is portable and is moved with the 
track across the benches as the inside bank is dug away 
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Painting Large Transformers" 


M aintarnine the paint surface on large power trans- 
formers on which cooling tubes, fins or radiators are used, 
represents a difficult maintenance problem. As these 
equipments are usually constructed, the cooling surfaces 
as represented by these tubes of various shapes are so 
closely spaced that brush painting and cleaning of tubes 


Pump equipment mounted on hand truck for flow coat painting— 
Small circulating pump driven by 34 hp. motor—Flow of paint approxi- 
mates five gallons per minute 


by wire brushing, etc., is practically impossible. A large 
number of power companies, including ourselves, recog- 
nizing the impossibility of painting these surfaces by 
brush methods, have resorted to spray painting, and ac- 
cordingly when our transformers were first painted under 
maintenance procedure a number of years ago, paint spray 
equipment was obtained for this purpose. Many of our 
transformers, however, are extremely difficult to paint 
even by the spray paint method, and extreme care on 
the part of the operator must be exercised if a satisfactory 
coating is to be obtained. The operation is tedious, re- 
quiring extremely careful application and inspection, and 
many of the surfaces cannot be hit directly with the 
paint spray. 

In recent years there has been developed by the Sipes 
Paint Company, of Pittsburgh, co-operating with a num- 
ber of power companies, a process of painting transform- 
ers called the “Flow-Coat” process. Using this method, 
the paint is virtually poured on the apparatus to be 
painted by means of a circulating pump and the paint 
is directed to the surfaces through a hose line, the nozzle 
of which consists of a flattened pipe. Using this process, 
the paint flows by gravity over all of the vertical surfaces 
and by which means the relatively inaccessible surfaces 
to brush and spray painting are easily covered. 

The chief factors in the desirability of using this type of 
painting for large power transformers may be sum- 
marized as follows: assurance of complete coverage; 
economy of time; absence of paint mist as experienced 
with spray painting equipment, and simplicity of painting 
equipment. 

When paint is flowed over the transformer surface, 
the coating is uniform at any level of the unit. It varies 


* Courtesy Reading Railroad Magazine 
f Electrical engineer, Reading Company 
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By S. R. Negleyf 


Flow-coat method adopted by 
the Reading reduces time re- 
quired, produces a fine finish, 
and does not waste paint 


slightly between top and bottom, the bottom being heavier, 
but this is as it should be since corrosion first appears 
on the lower surfaces. 

Although the superior covering obtained by the flow 
coat method would in itself justify the use of this type 
of painting, the more complicated the surface becomes 
the greater the labor saving which will result. While our 
experience during the past year has been limited to the 
painting of the transformers in only three of our sub- 
stations, these being Wayne Junction, Chestnut Hill and 
Norristown, Pa., the labor saving resulting, particularly 
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View showing use of pipe nozzle and flow of paint—In painting, 


flow is concentrated on top 18 in. of radiators and except for small 
voids, entire radiator is coated by flow from top section 
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it the Wayne Junction substation, was very attractive. 

At Wayne Junction we have three large 8,000 kva. 
capacity units, and in 1935, the last time these units were 
painted, a total of 82 man-days were expended in apply- 
ing two coats by the spray paint method. This year, 
when using the flow coat process, two coats were applied 
for a total labor charge of 34 man-days. 

The savings in the smaller transformers, such as we 
have at Chestnut Hill and Norristown, are not so great, 
since a considerable portion of the time is expended in 
setting up the necessary scaffolding, drip pans, etc. Even 
on these units, however, and with our inexperienced help, 
we expended slightly less man-days than by the spray 


View of scaffolding, 
N 

änt method, and during another painting season, as we 
üne more proficient in the use of this equipment, addi- 


Mal savings will accrue. 
| s Stated above, the setting up time represents a con- 
- ‘Sidetable portion of the total time consumed in the paint- 
| a actual time in completely coating all the 
. Tadiator surfaces of one of our large transformers at 
Wayne Junction, where the equipment was properly set 
up, Was only 45 minutes. 

he use of this equipment avoids the necessity of 
workmen wearing respirators and the presence of wind 
does not result in coating on adjacent apparatus such as 
experienced with the spray paint method. On inacces- 
sible Surfaces the deposit of this mist frequently gives 

€ appearance of a thorough paint job; whereas actually 
the protective film applied is very thin and paint failures 
will start at these points. The flow coat method, of course, 
climinated any improperly coated surfaces of this type. 
“hE equipment necessary for this method of painting 
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drip pans, deflectors, etc., in place prior to 
start of flow coating process 


k 


Paint flowing from radiators on to deflecting screens and into con- 
tainers—This paint is poured into paint circulating system in con- 
tinuous process 
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Covering small voids in bottom section of radiator—Note flow of paint 
along surface of tubes 


consists of a motor, pump, strainer, pipe connections, 
and solvent hose. A bypass connection on the pump is 
used to regulate the flow of paint. The pans are made of 
sheet metal and are so arranged as to catch the drip 
from the bottom sides of the radiators and transformer 
surfaces. These pans are vented to each other and drip 
buckets placed beneath the drains are continuously inter- 
changed with empty buckets and the paint replaced in 
the circulating system throughout the painting operation. 

The success of this painting method depends entirely 
on the control of the specific gravity of the paint. Paint is 
thinned to a consistency approaching water and specific 
gravities for each coat of paint are closely controlled in 
accordance with manufacturers’ recommendations. The 
finished coat on our transformers is maintained at a spe- 
cific gravity of 1.05. Best results are obtained when 
atmospheric temperatures are above 50 deg. F. and less 
than 90 deg. F. 


All paint caught in the drip pans is returned to the 
circulating system and, following painting of one trans- 
former, the paint is placed in closed containers and 
checked for gravity before again being used. 

At our smaller substations, where the units are 2,000 
kva. capacity, it will be possible to paint a total of two 
transformers each day. This probably represents the 
minimum amount of time that we can expect to attain in 
the use of this equipment, since the additional hours oi 
the day will be required in the setting-up process and 
travel time to and from the substations. The amount 
of paint used approximates that used by the spray paint 
method and the paint surface dries to a mirror-like film, 
completely devoid of runs and curtains. The only brush 
work required in painting transformers of this type is 
that necessary to paint the top and bottom surfaces of 
the unit and remove the small amount of excess paint 
which collects at the bottom of the radiator tubes. 


CONSULTING DEPARTMENT 


Turntable Signals 


There ts akways the danger that a locomotive may be 
moved onto or off a turntable when the rails are not prop- 
erly lined up. Can you suggest a system of signals or 
other means which will tell the hostler when the tracks 
are properly- aligned? 


Contaet Device Wonld 
Give Needed Indications 


There is always a difference of opinion about the advis- 
ability of adding gadgets to railroad equipment to prevent 
accidents, which at the moment may appear to be very 
remote. Nevertheless, when it comes to considering the 
possibility of having a busy turntable shut down, it does 
seem that every accident-preventing scheme should be 
given study. Especially is this important when we realize 


Control 
Power 


ToMotor 
Terminals 


Circuit diagram for signal system 
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Can you answer the following question? Suitable answers 
will be considered as contributions and will be published in 
a subsequent issue. If you have questions to ask, send 
in also. Answers and questions should be addressed: Electrical 
FINO REN AT Mechanical Engineer, 30 Church street, 

ew S 


Would it be practicable to mount passenger-car 
battery boxes on rollers to permit drawing the 
battertes out for flushing, cleaning and inspection? 


that turntables must operate day and night in all kinds 
of weather, 

The sketch which forms a part of this answer, shows 
one possible method of using signal lights on a turntable. 
It requires two relays, a red signal lamp, a green signal 
lamp, one normally open limit switch, and the necessary 
wiring. One relay is equipped with a set of normal open 
contacts, and a set of normally closed contacts, while the 
other relay simply carries one set of normally open con- 
tacts. The coil of relay M (for motor) is connected di- 
rectly across the terminals of the main turntable operat- 
ing motor, and thus relay M will close its normally open 
contacts whenever the motor is energized. The relay T 
(for turntable) is energized through a normally open 
limit switch, which is closed by a cam surface which pro- 
jects from the turntable pit wall. This cam surface will 
of course have to be located so as to close the limit switch 
when the turntable rails are properly aligned with the 
stationary rails. 

From the diagram it will be evident that the red lamp 
will light whenever the turntable motor is energized. 
Thus a signal is given to all concerned that the turntable 
is moving, and that it is unsafe for a locomotive to move 
onto or off the table. It will also be evident that the green 
lamp will light when the turntable motor is not energiz 
and when the limit switch is closed to indicate that the 
turntable is lined up with a set of stationary rails. Only 
one red and one green lamp have been shown on the dia- 
gram, but in many cases it will be advantageous to pro- 
vide at least three sets of signal lamps. One set of these 
lamps may be located at each end of the table, while the 
other set may be placed in the cab near the controllers. 

EMMET MATTHEWS 
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——— NEW DEVICES —— 


All-Plastie 
Safety Goggles 


A lightweight safety goggle in which. the 
lenses are made of one-piece construction 
from a plastic material which is shatterproof 


Safety goggles in which the lens and frames are 
made of plastic materials 


and highly resistant to pitting caused by 
sparks is produced by the Watchemoket 
Optical Compariy, Inc., Providence 3, R. I. 
A curved plastic frame fits the face snugly 
and affords eye protection from every angle. 
Lens replacement is said to be simple. These 
non-fogging goggles are also available in 
styles for wear over prescription glasses. 


Hydraulie Puller 


The Simplex Jenny Center-Hole Hydraulic 
Puller introduced by Templeton, Kenly & 
Company, Chicago 44, is adapted to pulling 
bushings, cylinder liners, pistons, wrist pins, 
valve seats, keys, wheels, sprockets, gears, 


Puller being used to remove wrist pins from 
piston of a Diesel engine 
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boiler tubes and pipes. It can be employed 
to pull structural members together for 
welding or riveting. The unit pulls, pushes 
or lifts and it can be rigged up to serve as 
a portable press. It operates vertically or 
horizontally without heavy auxiliary equip- 
ment, and without side thrust or friction. 
It serves as its own back-up and is self- 
supporting because of its center-hole con- 
struction. 

Five models are available, ranging from 
30 to 100 tons in capacity. Three models 
have single pumps and the other two are 
equipped with high- and low-speed pumps 
which can be operated separately, alter- 
nately or together. The units are built of 
heat-treated alloy steels to withstand heavy 
loads and service abuse and all models are 
tested to a 50 per cent overload. 


Small Capacity 
Hydraulic Presses 


Gap style hydraulic presses of 10 and 20 
tons capacity are being built to supplement 
larger equipment in big shops and for use 
in plants where larger capacity machines 
are not required. Both models have a 50 


A small-capacity hydraulic press for miscel- 
laneous shop operations 


per cent overload capacity. They are of all- 
steel construction and have a two-lever hy- 
draulic foot control. One applies pressure 
at controlled speeds and the other operates 
to release pressure and return the ram to 
normal position. The units are self air- 


' eliminating and do not require bleeding. 


There is a large hollow ram area for re- 
ceiving punches, dies and other fixtures; 
the sealing rings are of the packless type 
and a pressure gauge can be supplied which 


shows the pressure in the system as well as 
the tons force at the ram. The presses are 
compactly built and are light enough in 
weight to be moved readily about a shop 
as conditions require. The manufacturer is 
Reimuller Brothers Company, Franklin 
Park, Ill. 


Small 
Portable Light 


A 40-watt portable lamp, measuring less 
than 2 in. in diameter and 14 in. in length, 
known as type 44-A, is now being offered 
by the Hoffman Company, York, Pa. One 


Assembled and disassembled views of the Hoff- 
man type 44-A portable light 


side of the lamp is clear glass and the 
other has an aluminum finish which acts 
as a reflector but also transmits enough 
light to supply secondary illumination. The 
lamp guards, which are made of flat die-cut 
sheet steel, are formed to make a complete 
cylindrical guard around the lamp. The 
socket is weatherproof, the hook and handle 
are made of heavy wire and the cord is made 
in any length desired. 


Grinding Fixture 


For profile grinding a 180 deg. radius or 
any lesser arc form on the teeth of milling 
cutters from 3 in. to 6 in. diameter and up to 
1 in. thick, the Hill-Bartelt Machine Com- 
pany, Rockford, Ill, has developed a new 
radius-grinding fixture for use on standard 
tool-grinding machines. The fixture is 
precision-built throughout and is provided 
with complete, easily-operated adjustments 
for quickly and accurately positioning the 
cutter for the desired radius and back-off 
angle. 

The cutter is clamped so that it can be 
rotated on a plate extending from a head 
which has two micrometer-adjustable cross 
slides operating at right angles to each 
other. The head is carried on a shaft which 
is swung by hand through the desired arc, 
using a hand wheel on the other end of the 
shaft. The shaft bearing is at the top of a 
pedestal which can be swivelled to obtain 
the back-off angle. This pedestal is clamped 
to a base which has two slots by which it 
can be bolted to the grinder table. 
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By means of the micrometer adjusting 
screws on the two cross slides, the cutter 
can be accurately positioned so that the 
center of the arc to be ground will fall 
exactly along the axis of the shaft on which 
the head is rotated. A scale, marked in 
degrees, on the base of the pedestal pro- 
vides accurate adjustment of the angle at 
which the tooth is presented to the grind- 
ing wheel, thus determining the back-off 
angle. 

Indexing is manual, with a conventional 
adjustable spring finger stop. The arc 
through which the head is swung can be 
controlled by adjustable stops on a plate 
back of the hand wheel. Visual indication 
of the amount of swing is given by an arc 
scale on the back of the head. Thumb- 
screws are provided for clamping the cross 
slides in position, and adjustable wear gibs 
provide take-up of any looseness that may 
develop in the slides. A spring pin in the 
top of the shaft bearing will engage holes 
in the shaft to fix the cutter in either 
vertical or horizontal position. 

While this fixture is primarily designed 
for radius grinding, it can be used for sev- 
eral other operations. With the cutter in 
fixed position, side-cutting teeth may be 
ground. Tooth faces may be ground radially 


Radius-grinding fixture as used in re-sharpen- 
ing a milling cutter 


or with any desired hook or rake. A 90 
deg. round corner of any radius up to V in. 
may be ground on cutter teeth. Other 
conventional grinding operations can be 
performed either before or after the radius 
grind, and without removing the cutter 
from the fixture. . 


Small Furnaces 
For Heat Treating 


The Cooley Electric Manufacturing Cor- 
poration, Indianapolis, Ind., announces muf- 
fle furnaces for the heat treating of small 
parts, drawing, or tempering small lot runs, 
normalizing or annealing, preheating for 
subsequent high-speed hardening, and for 
emergency repair orders where one or two 
parts must be heat treated in a short time. 
These heat treating units may also be 
used effectively as auxiliary equipment to 
larger furnaces. 

The outer shell of the furnace is of heavy 
gage steel and the frames are secured by 
through rods. Elements are of the em- 
bedded type which afford protection to the 
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Cooley muffle furnace and control panel 


element wire from atmospheric attack. Four 
interlocking, rectangular elements form the 
interior of the chamber and replacement 
is a simple matter. The furnaces are auto- 
matically or hand-controlled, but the auto- 
matic control is recommended for more 
even heat treatment and better results. 
For general industrial purposes, the elec- 
tric heat treating furnace is offered in two 
sizes. These are the type MH-3, which 
has a chamber capacity 8 in. wide, 6 in. high, 
by 14 in. deep, having a maximum consump- 
tion of 3,400 watts, and the type MH-4 
which has a chamber capacity 10 in. wide 
by 6 in. high by 18 in. deep and a maxi- 
mum power consumption of 4,800 watts. 
Operating temperatures are 1,750 deg. F. 
for continuous and 1,850 deg. F. for inter- 
mittent operation. The type MH-3 oper- 


' ates on both 110-220 volt circuits, whereas 


type MH-4 is available for 230 volt cir- 
cuits only. 


Portable 
Balaneing Equipment 


Balancing equipment for rotating machin- 
ery is being offered by The Vibroscope 
Co., New York. The essential parts of 


V-belt with grommet-type wire reinforcement 


# 


the balancing equipment are a stroboscom 
which consists of a flashing neon lam 
a breaker head to interrupt the circuit 
the neon lamp once each revolution, and 
vibrometer which indicates vibration a 
plitude. Application of the balanc 
equipment requires marking the rotati 
apparatus with numbers on its face 
periphery to identify ahy point. 
breaker head is applied to the end of th 
shaft of the rotor under a test. The vibre 
meter is applied to one side of the rota 
bearing. The stroboscope makes the nx 
bers on the rotor appear to stand still, 
by moving the phase adjuster on the 


Davey portable balancing equipment 


brometer, the number corresponding to t 
high spot on the rotor will appear adjacé 
to the vibrometer. 


V-Belt Reinforced 
With Wire Grommet 


An endless V-belt, adapted to many 
way uses, such as axle generator, air-con 
tioning and Diesel-engine auxiliary dri 
is now being marketed by the Chicago R 
road Supply Company, Chicago, the uniqi 
feature of which is the use of grommet-t 
reinforcing wires within the belt which m 
it exceptionally strong. In fact this | 
said to be the strongest V-belt, in propd 
tion to its size and weight, ever made. 

The grommet is made by forming 
cable into a loop and then winding it spi 
ally on itself up to the needed size. It 
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endless and two grommets are built into 
each V-belt near, and uniformly spaced 
from, the larger diameter. The wire grom- 
met is spirally wound in one direction and 
covered with cord spirally wound in the 
other direction, thus tending to balance each 
belt. The wire used has a high tensile 
strength, preventing permanent stretch of 


Construction of the Chicago endless wire- 
grommet V-belt 


the belt under reasonable loads, but the 
twisted construction is said to give a cer- 
tain amount of resiliency necessary in start- 
ing heavy loads. 

The V-belt is supplied in five sizes: 1% 
in. by 1145 in.; 2155 in. by 74s in.; 7$ in. by 
To in.; 1% in. by 34 in.; and 1% in. by 
lin. The pitch lengths vary from 26.9 in. 
to 129.1 in. for the smallest size and from 
183.3 in. to 360 in. for the largest size. 


Enclosed 
Air Cireuit Breakers 


Large air circuit breakers in individual 
metal enclosures, for heavy industrial serv- 
ike, are announced by the I-T-E Circuit 
Breaker Co., Philadelphia, Pa. These break- 
ers (type LG) are available in ratings from 
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Front view of an indoor enclosed circuit 
breaker 


2,000 to 10,000 amp., with interrupting rat- 
ings of 75,000 and 100,000 amp. Standard 
voltage ratings are 600 volts a.c. and 250 
volts dc. Operation may be either manual 
or electric, 

The enclosures are built of heavy-gage 
donderized, sheet steel and can be supplied 
lor either indoor or outdoor service. Either 
‘ype gives full protection for the circuit 
breaker, which may be opened or closed 
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without opening the enclosure. Large doors 
at front and rear provide access to the 
breaker and the connection studs. Con- 
necting cables may enter the enclosure at 
the top, bottom or sides. 


All-Weather 
A.C. Welder 


A.c. welders, made by Wilson Welder and 
Metals Co., Inc., New York, are now avail- 
able in all-weather models of 300 and 500 
amp. capacities. These machines are sim- 
ilar to the standard Wilson Bumblebee a.c. 
welders, except that they have special mois- 
ture-proof insulation throughout, and all 
parts are protected by a heavy coating of 


4 
Mon 


een MODES t? 


Wilson a.c. welder for outdoor service 


moisture-proof paint. The outer case is 
finished in a durable weather resisting 
enamel and has gaskets and louvers designed 
to prevent entrance of rain. In addition, the 
welder is equipped with a low-voltage con- 
tactor which automatically holds the open 
circuit voltage at approximately 40 volts. 
When the operator strikes the arc, the low 
voltage contactor closes instantly and the 
transformer’s performance thereafter equals 
that of machines not similarly equipped. 
When the arc is extinguished, this device 
immediately reduces the voltage back to 
40 volts. The machines are distributed by 
the Air Reduction Sales Company. 


Instant-Starting 
Fluorescent Lamp 


Development of an instant-starting 40-watt 
white Mazda fluorescent lamp has been an- 
nounced by the General Electric Lamp De- 
partment, Nela Park, Cleveland, Ohio. It 
has the same rated life when operated with 
instant-starting ballasts as that of the pres- 
ent 40-watt fluorescent lamp which is started 
by means of the conventional switch, and by 
“preheating.” Limited quantities of the 
instant-starting lamp will be available for 
shipment, on and after May 1, for war 


production installations equipped with 
instant-starting ballasts. It will bear spe- 
cial marking to permit easy identification. 

Instant starting, the lighting experts at 
Nela Park point out, has been taken more 
or less for granted by the consuming public 
because of the instantaneous starting of 
filament type lamps. Addition of this fea- 
ture to the numerous advantages of standard 
fluorescent lamps since their inception will, 
it is believed, greatly increase the accept- 
ance of fluorescent lighting. 


Statite 
Bust Guard 


A dust guard, known as the Statite, re- 
cently placed on the market by the Lubrica- 
tion Products Company, Cleveland, Ohio, 
is said to give positive protection against 
the infiltration of water and dirt into jour- 
nal boxes and to prevent the loss of oil 
from the box. 

This dust guard consists of a sturdy frame 
1, or backbone, made of heavy-gage steel 
designed to withstand any pressures which 
may be placed on it, including jacking the 
journal box when frozen. The laminated 


gasket 2, made of two layers of high-grade 
wool vulcanized to a layer of oil-and-water 
proof Neoprene, serves as a close-hugging, 


Statite dust guard 


free-sliding gasket or collar on the journal. 
It also serves as a soft cushioning gasket 
which forms a seal against the relatively 
rough cast-iron surface of the dust-guard 
well. 

The springs 3 hold the entire assembly 
in place and exert sufficient force to hold 
the gasket tightly against the face of the 
dust-guard well. The adjustable top 4, 
with its soft felt gasket, slides up and down 
so that it can be tightly and firmly closed 
against the top edges of the well when the 
dust guard is installed but at the same time 
can be used as a handle, when removing 
the assembly, by lifting up to the limit of 
its guides. 

The Statite dust guard is easy to install 
and made in standard sizes to fit all stand- 
ard A. A. R. journal boxes. The gasket 
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material is said to have been used as oil 
seals on roller and ball bearings for sev- 
eral years where it showed no deterioration 
from contact with either oil or water and 
gave reliable service over a long period. 


Battery 
Saving Controller 


Economy in current consumption is indicated 
as the significant feature of the M-79 sim- 
plified four-speed reversing controller for 
electric and gas-electric trucks manufac- 
tured by The Elwell-Parker Electric Com- 
pany, Cleveland, Ohio. Experience in 
operation under war conditions has shown 
that when motor current is restricted by 
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Elwell- Parker type M- 79 controller for electric 
and gas- electric trucks 


introducing resistance on first, second and 
third speeds, a wasteful amount of current 
can be consumed by running the truck for 
protracted periods on any of these three 
speeds. The major portion of this possible 
waste of current is prevented by the new 
controller, which uses resistance on the first 
speed only. An additional power saving is 
effected by connecting the motor fields in 
series on first and second speeds, which 
produces greater torque with less current 
consumption. The welded housing of the 
controller is dust tight and meets all speci- 
fications for flash-proofing. The controller 
is now used on all Elwell-Parker electric 
or gas-electric low- and high-lift trucks 
in capacities up to 10,000 Ib. 


Improved 
D.C. Welders 


Improvements in its line of d.c, single- 
operator arc welders, type WD-30 series, 
have been announced by the electric weld- 
ing division of the General Electric Com- 
pany, Schenectady, N. Y. The welders are 
now equipped with two new control dials 
and a redesigned driving motor. The con- 
trol dials permit the welding current to be 
preset without the aid of a volt-ammeter, 
and the driving motor is designed to give 
exceptional resistance to the weather when 
the welding machine is operated outdoors. 
One of the control dials is calibrated in 
terms of electrode size. The other dial 
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Dials may be preset for electrode size and 
welding current 


indicates the range of welding current avail- 
able for use under these conditions. 

While basically the driving motor is the 
same as that previously furnished with these 
welders, it is equipped with heavier insula- 
tion and has special weather-protective fea- 
tures. Enlarged intake openings for ven- 
tilating air keep the air velocity low enough 
to prevent rain and snow from being drawn 
in, while a large baffle back of the open- 
ings prevents water from splashing into the 
motor. The insulation of the motor wind- 
ings is very heavy, and accelerated life 
tests show that this new insulation is far 
more resistant to deterioration from salt 
spray than insulation previously used. 


Corrosion 
Resistant Motor 


The Crocker Wheeler Division of the 
Joshua Hendy Iron Works, Ampere, N. J., 
announces the release of a corrosion resist- 
ant motor. This motor is suitable for oper- 
ation in atmospheres containing injurious 
dusts, corrosive vapors or gases, and ex- 
cessive moisture. 

Available in sizes from one to fifteen 
horsepower, the motor can be furnished 
for operation from any polyphase power 
supply. It-is of the totally enclosed, fan- 
cooled type, but the design departs from 
previous models in that there are no cooling 


The motors are available, as polyphase units, 
in sizes from one to fifteen horsepower 


ducts to become fouled with wet or sticky 
dusts. All exposed parts of the motor are 
acid- and alkaline-resistant to a high degree. 

In laboratory tests the motor was oper- 


ated on an intermittent cycle while drenched 
in water for forty-eight hours without fail- 
ure. In a second test, fine chalk was intro- 
duced into the test chamber for several 
hours without penetration into the motor. | 
In addition to the mechanical sealing of the 
entire motor, each coil is individually sealed 
against moisture, fumes, vapor and dust by 
the vacuum impregnation process. 


Pipe Reamer 


A reamer for pipe which has an unusually 
long taper design has been added to thc 
line of such tools distributed by the Ridge 
Tool Company, Elyria, Ohio. The long 


The extra long taper design of this reamer aids | 
in preventing flaring or splitting when pipe is 
being reamed 


taper is said to be effective in avoiding flar- 
ing, splitting or reduction in wall thickness 
while removing burrs cleanly and easily 
from the inside of pipe or conduit. It is 
furnished with a ratchet handle or can be 
used with handles to certain other tools ot 
this company's manufacture. 


Dust Collectors 


Self-contained dust-collector units for 4 
variety of needs have been added to the 
line of such equipment being manufactured 
by the Pangborn Corporation, Hagerstown. 
Md. Sturdily built for long-life, heavy-duty 
service, the units consist of two major sec 
tions—a preliminary centrifugal section and 
a secondary cloth-screen section. Dust en- 
ters the centrifugal section where, due to a 
rotation in air velocity and centrifugal ac- 
tion, the bulk of entrained material is sep- 
arated from the air stream. The air, then 
containing only fine dust particles, flows up- 
ward to the screen section where the fine 
dust is filtered out. The cleaned air passes 
to the exhauster and is discharged. 

The cloth-covered filter screen frames are 
provided with a shaking device which is op- 
erated at intervals, with the exhauster shut 
down, to free the cloth surfaces from col- 
lected fine dust. This dust, together wit 
that precipitated by the preliminary centrif- 
ugal action, is deposited in the common dust 
drawer for removal. The units are avail- 
able in three sizes with capacities to 1,000, 
2,000 and 3,000 c. f. m. 
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Association Meetings 


MECHANICAL Division, A. A. R. 


Tue annual meeting of the Mechanical 
livision, Association of American Rail- 
xds will be held at the Jefferson Hotel, 
t. Louis, Mo., on June 23 and 24. : 


COORDINATED MECHANICAL ASSOCIATIONS 


At a conference of officers of the Co- 
rdinated Mechanical Associations at Chi- 
ago on March 20, it was decided to hold 
he next annual meeting of these Associa- 
ions on September 26, 27 and 28 at the 
lotel Sherman, Chicago. The Associa- 
ions involved include the Railway Fuel 
t Traveling Engineers' Association, The 
Master Boiler Makers' Association, The 
Car Department Officers’ Association and 
the Locomotive Maintenance Officers’ Asso- 
tiation. 

At the joint opening meeting on the 
morning of September 26, a prominent rail- 
way officer will deliver the principal ad- 
lress after which the Associations will ad- 
journ to individual meeting rooms for the 
presentation of their respective programs. 
Full member meetings are scheduled but 
without exhibits or entertainment. 


Transportation Equipment Divi- 
sion of WPB Has New Home 


Tue Transportation Equipment Division 
f the War Production Board is now lo- 
ated in Temporary Building E, Fourth 
treet and Adams drive, S. W., Washing- 
on, D. C. 


Battley Appointed Member of 
A.S.M.E. Committee 


E. R. BarrLEv, chief of motive power 
nd car equipment, Canadian National, at 
Montreal, has been appointed a member 
i the Technical Committee on Locomo- 
ives (Railroad Division), American So- 
iety of Mechanical Engineers. The com- 
nittee consists of 10 members of outstand- 
ng trainmen, and Mr. Battley, for more 
han 40 years with the mechanical depart- 
nent of the C. N. R., is regarded as one 
ff Canada's authorities on railway motive 
ower, 


Joseph B. Eastman 


JosepH BARTLETT EASTMAN, director of 
he Office of Defense Transportation since 
ts inception late in 1941 and a member of 
he Interstate Commerce Commission since 
february 17, 1919, died of a coronary oc- 
lusion on March 15 in a Washington, 
D. C., hospital where he had gone on Feb- 
tuary 19 under orders from physicians. Mr. 
Eastman was born at Katonah, N. Y., on 
June 26, 1882. He received the degree of 
B.A. at Amherst College in 1904 and was 
honored with the degree of Doctor of Laws 
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at Amherst in 1926; at Temple and at 
Syracuse Universities in 1934, and at Ober- 
lin College in 1938. He became a member 
of the Massachusetts Public Service Com- 
mission in November, 1915, and was chair- 
man of the Interstate Commerce Commis- 
sion from July 1, 1939, until his appoint- 


J. B. Eastman 


ment as director of ODT in 1941. Mr. East- 
man was Federal Coordinator of Transpor- 
tation from June 16, 1933, until June 16, 
1936. 


Miscellaneous Publications 


STEEL PLATE STANDARDS.—American 
Standards Association, 29 West Thirty- 
ninth street, New York 18. Specifica- 
tions formulated by the American So- 
ciety for Testing Materials as Ameri- 
can Standards. Price, 25 cents each. The 
first standard, Low - Tensile - Strength 
Carbon-Steel Plates of Flange and Fire- 
box Qualities (G30.1-1943) (ASTM 
A89-43), covers two grades of carbon- 
steel plate which is suitable for fusion 
welding and, if certain given require- 
ments are met, for forge welding. The 
second standard, Carbon-Silicon Steel 
Plates of Ordinary Tensile Ranges for 
Fusion-Welded Boilers and Other Pres- 
sure Vessels (G31.1-1943) (ASTM 
A201-43), covers carbon - silicon - steel 
plates in two ordinary tensile-strength 
ranges, designated grades A and B, in- 
tended particularly for fusion welding 
and for use in locomotive boiler shells, 
boilers for stationary service, and other 
pressure vessels. The third standard, 
Low - Tensile - Strength Carbon - Steel 
Plates of Structural Quality for Weld- 
ing (G40.1-1943) (ASTM  A78-43), 
covers two grades of carbon-steel plates 
of a structural quality suitable for weld- 
ing and, if certain specified require- 
ments are met, for forged welding. 


Young Named Acting Director, 
ODT 


Bric. Gen. C. D. Youna, heretofore dep- 
uty director of the Office of Defense Trans- 
portation, has been named acting director 
of ODT until a permanent successor to 
Joseph B. Eastman is appointed. 


Williams A. A. R. Adviser on 
Technical Research 


Tue Association of American Railroads 
has engaged Clyde Williams, director of 
the Battelle Memorial Institute at Colum- 
bus, Ohio, as technical consultant to advise 
the railway industry on research matters. 

Mr. Williams will make a study of the 
railroads’ technical problems with a view 
to coordinating and organizing research 
relating to technological methods and proc- 
esses. His office will be at 59 East Van 
Buren street, Chicago. 

Experienced in industrial research, Mr. 
Williams has had much to do with the or- 
ganization and conduct of investigations now 
being carried on in different industries, and 
he is chairman of the War Metallurgy Com- 
mittee which is advising the War Produc- 
tion Board and other war agencies of the 
government. 


ODT Promotion 


E. R. Haver has been appointed asso- 
ciate director of the Division of Railway 
Transport, Office of Defense Transporta- 
tion, with direct supervision of all mechan- 
ical operations, succeeding Charles J. Wolfe. 
Mr. Wolfe, at the request of the Western 
Maryland, is returning to his former posi- 
tion of chief mechanical officer of that road, 
after a leave of 18 months. 

Mr. Hauer joined the ODT staff early 
in 1942, and held the post of assistant direc- 
tor of the division in charge of controlled 
materials in the mechanical section when 
promoted. He entered the employ of the 
Chesapeake & Ohio in 1907, and held vari- 
ous positions in that road’s mechanical de- 
partment. In 1936 he was appointed engi- 
neer of motive power of the Advisory Me- 
chanical Committee of that road, the Erie, 
Pere Marquette, and New York, Chicago 
& St. Louis. 


National Security Award Won 
by Union Pacific Shops 


THE Union Pacific shops at Ogden, Utah, 
and at Salt Lake City have been granted 
the National Security Award by the Office 
of Civilian Defense for superior achieve- 
ment in plant security organization. The 
award was established by OCD to give 
public recognition to plants and facilities 
that have achieved outstanding programs of 
protection of their plant structures, person- 
nel, and production processes against air 
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raids, fires, sabotage, explosions, and sim- 
ilar hazards. To qualify for the award, 
plants must not only establish an outstand- 
ing security and protection organization 
within the plant, but must also integrate 
their plant organization with the Civilian 
Defense units of the whole community. 


American Railway Car 
Institute 


EpwiN Honce, JR, president of the 
Greenville Steel Car Company, has been 
elected president of the American Railway 
Car Institute to succeed J. F. MacEnulty, 
president of the Pressed Steel Car Com- 
pany, who had held that office for the past 


Edwin Hodge, Jr. 


ten years. R. A. Williams, vice-president 
of the American Car and Foundry Com- 
pany, was elected an official of the Institute 
to succeed the late W. E. Hedgcock. 


Mechanical Division, A. A. R. 
FREIGHT-CAR FLOORS ARE DEFECTIVE 


A joINT circular letter, issued under date 
of February 25 by the secretaries of the 
A. A. R. Operating and Mechanical Divi- 
sions, states that the railroads are faced 
with a serious situation brought about by 
commodities falling through the floors of 
freight cars onto the track and, in some 
instances, causing derailments. This hazard 
is further increased by the character of the 
commodities being carried in connection 
with the war effort. 

Reports received regarding these acci- 
dents and near accidents indicate that fail- 
ures of the car floors are due to the fol- 
lowing conditions: (1) Floor defects which 
existed before the car was loaded; (2) 
defective condition of those parts of the 
car which support or reinforce the floor; 
(3) flooring of insufficient strength to sup- 
port the commodity loaded in the car, par- 
ticularly that portion of the floor which 
is not reinforced with floor supports be- 
tween the center and side sills; (4) defects 
caused by lift trucks used by the shipper 
in loading the car; (5) insecure blocking 
and bracing, which permits vertical vibra- 
tion of the individual units when the load 
becomes loose. 

The Operating and Mechanical Divisions 
recommend the following action : 
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Equipment assigned for loading commod- 
ities of a character placing concentrated 
weight on individual floor boards should 
be selected by those having a knowledge 
of the commodity to be loaded, as well as 
of car construction and loading and bracing 
methods. 

Close inspection of equipment at all in- 
spection points to locate indications of fail- 
ure of flooring or floor supports before the 
failure actually occurs. 

A more detailed supervision of loading 
practices and methods for blocking and 
bracing the load at point of origin. 

Consideration be given to the application 
of substantial floor supports between the 
center and side sills and extending from end 
sill to end sill as cars receive general 
repairs. 

The flooring of freight cars in general to 
be maintained in better condition. 


REPACKING PASSENGER-CAR 
JourNAL Boxes 


In a circular letter dated February 25, 
the secretary of the A. A. R. Mechanical 
Division reports that in too many instances 
journal boxes on passenger-equipment cars 
are not being repacked after six months’ 
service, as indicated by the stenciling and 
as required by Passenger Car Interchange 
Rule 7. Passenger cars, including railroad 
equipment, troop sleepers and troop kitchen 
cars, are being found in troop movements 
with journal boxes long overdue for this 
service, which many times results in delay 


A specially designed chair set up in the North Station 
Boston, Mass., to determine standard dimensions for the 
—Through a series of measurements to be obtained in four-minute tests of each of 3,000 
passenger participants, it will be determined what seat height, length, breadth and dis- 
tance from the floor best provides a “maximum of comfort for the majority of individuals” 
—The tests are being conducted jointly with Harvard University and the Heywood-Wake- 
field Company, Gardner, Mass. 


to passenger-train movements on account 
of the journals running hot. 

Since these cars are widely scattered, it 
is impossible for the car owners to take) 
care of this service. It is urged, therefore, 
that proper instructions be issued to all 
mechanical forces to provide for proper! 
repacking jounal boxes on this equipment 
at the expiration of six months, as required. 
by the Interchange Rules, when such equip 
ment is not in loaded movement and facil 
ties are available for performing thi 
service. 


GrAnED HAND BRAKES 


Following the adoption of specification 
for geared hand brakes by letter ballo 
year, the various manufacturers of ge 
hand brakes were invited to submit 
brakes for test and make appli 
certificate of approval As of 
18, the secretary of the A. A. R. Mech 
Division announces that satisfa y 
have been conducted and certificate 
approval awarded by the : 
geared hand brakes to the following mj 
facturers: Ajax Hand Brake Comp 
Type Designation Drawing 14038; Ch 
pion Brake Corporation, Dwg. 1148; Gi 
pion Brake Corporation, Dwg. 1124; f 
ing Hand Brake Company, Dwg. D: 
W. H. Miner, Inc., Pattern D-3290-X7 
perior Hand Brake Company, Dwg. 
Universal Railway Devices Company, D 
4885; Universal Railway Devices € 

(Continued on next left-hand 
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pany, Dwg. 5550; Universal Railway De- 
vices Company, Dwg. 5700. This super- 
sedes the list appearing in a circular letter 


dated January 3, 1944, given on page 97 of 
the February issue of the Railway Mechan- 
ical Engineer. 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the March Issue 


LOCOMOTIVE ORDERS 


No. of Type of 
Road‘ Locos. Loco. Builder 
PIO: Saaana CIE TID CODE awe eee 10! Diesel-elec. sw. American Loco. Co. 
Chesapeake & Ohio .... TS? 12:16:66. ooo eve ..Lima Loco. Wks. 


Central of New Jersey ..American Loco. Co. 


Baldwin Loco, Wks. 


5 Diesel-elec. W 
5 Diesel-elec. sw. 


Locomotive INQUIRIES 


No. cf peo 
Locos. 1 


Road Builder 
Tennessee Central wl FFF ZEA sas A sees hose PEE esse PE or. 
Freicut Cars 
No. of Type of 
_ Road Cars Eie Builder 
Central of Georgiaak˖d 10 70-ton hopper ............American Car & Fdry. Co 
650 50-ton BOK! eg e Pullman - Standard 
1002 50-ton hopper Pullman - Standard 
42850 S0:ton hoe o io American Car & Fdry. Co. 
Chesapeake & Ohio ............... 2,500* 50-ton hopper ............ American Car & Fdry. Co. 
1,250* 50-ton hopper ............ General Amer, Trans. Cory 
1,250* 50-ton hopper ............ Pullman-Standard 
Delaware, Lackawanna & Western.. 350  50-tonbox ............... Magor Car Corp. 
4S0 SO ton bee rr os American Car Fdry. Co. 
Erie e ee uis S RAM TAS 600 50-ton hopper Greenville Steel Car Co. 
Minneapolis & St. Louis ........ ++. 500 50-ton bo ..General Amer. Trans. Corp. 
Nashville, Chattanooga & St. Louis.. 200 Hopper . Pullman- Standard 
New York, New Haven & Hartford 2,500 50-ton box . .Pullman-Standard 
Southern 6 cc era Afia EA De 1,000 50-ton box ............... Mt. Vernon Car Mfg. Co. 
FREIGHT-CAR INQUIRIES 
No. of Type of 
Road Cars ar Builder 
Bangor & Aroostook ............... 3$':,50:ton hopper- iro y des yes ces t UD eS e 
Chicago & North Western .......... e . Und v2 € CER Dora 
PasskNGER-CAR ORDFRS 
No. of Type of 
Road Cars ar Builder 
Louisville & Nashville ............. SOP” CORB ˙ mw American Car & Fdry. Co. 
4* Tavernlounge ........... American Car & Fdry. Co. 
Dining „ American Car & Fdry. Co. 
1To cost approximately $785,000. 
To cost approximately $4,200,000. Ten other 


1 Deliveries scheduled to start next September. 
Allegheny engines ordered in May, 1943, will be completed at Lima during the next four or five 
months. The combined overall length of one of the new engines and tenders is approximately 113 
ft., and the combined weight of engine and tender in working order is 1,152,000 Ib. The tender 
has a capacity of 25 tons of coal and 25,000 gals. of water. The locomotives are reported capable 
of a sustained speed of 70 miles an hour. 

3 Orders unconfirmed. 

* Equipment to cost approximately $13,000,000. 
of this year. t A E 

5 Awaiting WPB authority. The cars will be of aluminum construction with anodized aluminum 
sides. Cost estimated at about $2,000,000. 


Deliveries scheduled to begin in the third quarter 


* * * 


EMERGENCY JOURNAL BEARINGS 
ALTERED AND CONTINUED 


In a circular letter dated March 4 Sec- 
retary A. C. Browning of the Mechanical 
Division, A. A. R., announces the con- 
tinuance of the emergency design of journal 
bearing because of the lack of a sufficient 
supply of suitable scrap and journal brass 
to return to the former standard design of 
bearing recommended by the General Com- 
mittee without the use of additional tin 
and copper. This is in conformity with 
a request of the Transportation Equipment 
Division of the War Production Board. Two 
dimensions of the emergency bearing (H and 
P) have each been increased 144 in. for all 
future emergency bearings. This increase 
in the thickness of the back will permit 
relining of these bearings and thus conserve 
critical material. 


Diesel Engine Manufacturers 
Association 


Harvey T. Hr has been appointed exec- 
utive director of the Diesel Engine Man- 
ufacturers Association which has opened 
headquarters at 1 North LaSalle street, 
Chicago. For the past several years Mr. 
Hill has been secretary-manager of the 
Chicago Association of Credit Men. Robert 
E. Friend, president of the Nordberg Man- 
ufacturing Company, is president of the Die- 
sel Engine Manufacturers Association ; Gor- 
don Lefebvre, president of the Cooper-Bes- 
semer Corporation, is vice-president; and 
Robert H. Morse, Jr., general sales man- 
ager of Fairbanks, Morse & Co., is treas- 
urer. 


Program Contemplates Complete 
Dieselization of G. M. & O. 
In his annual report to the stockholders, 


J. B. Tigrett, president of the Gulf, Mobile 
& Ohio, stated that the board of directors 


(Continued on next left-hand page) 


One of several hundred poultry cars purchased in 1941 by the Railway Accessories Company, Cincinnati, Ohio, converted into a single-sheathed 
box car—Only 7,300 Ib. of new steel was required per car—Most of the cars were shipped to government agencies or private contractors 
engaged in war construction 
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Several hundred of these Lima-built 
locomotives are already in service in 
—or are on their way to—the British 
| Isles. Built to conform to the British 
track gauge, all decorative work 
and superfluous metal has been dis- 
carded. Their somewhat severe, but 
workmanlike,appearance has led the 
British to refer to them as 
“Austerity” locomotives. 


ER ELIE TI E 


E 


; LIMA 
LOCOMOTIVE WORKS 


INCORPORATED 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


ri 4044 


has under consideration a program for 
the complete Dieselization of the railroad's 
motive power. Preliminary studies are rc- 
ported to indicate that savings of between 
$800,000 and $1,000,000 annually could be 
effected after completion of the program. 
The estimated cost of the number of Diesel 
units needed to handle the traffic expected 


3AKER-RAULANG CoMPANY.—Henry S. 
Haight has been appointed representative 
in the state of North Carolina of the Baker 
Industrial Truck Division of the Baker- 
Raulang Company, Cleveland, Ohio. Mr. 
Haight operates under the name of the 
Haight Engineering Company, with offices 
at Moore street and Altamount avenue, 
Richmond, Va. 

* 


Vurtcan Iron  Wonks.—Joscph F. 
O'Brien has been appointed assistant to thc 
president of the Vulcan Iron Works. 
Wilkes-Barre, Pa. Mr. O'Brien began his 
career as an apprentice in the’ Vulcan shops 
more than 30 years ago. Ralph O. Smith, 
formerly in charge of mining machinery 
sales for the company, has been appointed 
general sales manager. 


* 


WESTINGHOUSE AIR BRAKE COMPANY.- 
S. L. Poorman, eastern manager of the 
Westinghouse Air Brake Company, whosc 
promotion to assistant to the first vice-pres- 
ident was reported in the March issue, 
joined the Westinghouse Company in 1912 
as an apprentice in the engineering depart- 
ment. During the following thirty years of 
his association with the company, Mr. Poor- 


S. L. Poorman 


man served successively as mechanical en- 
gineer and representative in the southeast- 
ern district and representative and manager 
in the eastern district. He was appointed 
eastern manager with headquarters at New 
York in 1938. His new headquarters will 
be at the company's general office in Wil- 
merding, Pa. 

S. L. Williams, assistant manager for the 
eastern district, whose appointment as man- 
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following cessation of the war is $9,000,000. 

The company now owns 151 steam loco- 
motives, the depreciation value of which 
is carried at $1,209,788, and the average 
age of which is 25 years. The re-sale or 
salvage value of the present equipment at 
such time as the railroad could get delivery 
of Diesel power is said to be nominal. Mr. 


Supply Trade Notes 


ager to succeed Mr. Poorman was also re- 
ported in the March issue, is a graduate of 
the Massachusetts Institute of Technology 
with a degree in mechanical engineering. 
He entered the service of the Westinghouse 
Air Brake Company as a special apprentice 
in 1923 and subsequently served in the en- 
gineering and test divisions, and in the 
Boston, Mass., San Francisco, Calif., and 
New York offices until 1930, when he was 


S. L. Williams 


appointed district engineer of the eastern 
district. He was appointed assistant man- 
ager, eastern district, in 1941. 


* 


CLiMAx-MoLvYBDENUM COMPANY. — John 
F. Robb has been appointed manager of the 
Pittsburgh, Pa., district of the Climax- 
Molybdenum Company. Mr. Robb was a 
graduate of Pennsylvania State College in 
1927. Before joining the Climax technical 
staff in the Pittsburgh office in 1935, he 
was associated successively with the Carpen- 
ter Steel Company, the Birdsboro Steel 
Foundry & Machine Co., the Pittsburgh 
Crucible Steel Company, and the Brighton 
Electric Steel Casting Company. 


Army-Navy “E” Awards 

Edward G. Budd Manufacturing Co., 
Philadelphia, Pa. Third award. 

Cochrane Corporation, Philadelphia, Pa. 

Handy & Harman, New York. Fourth 
award. 

Philco Corporation, Trenton, N. J. Fourth 
award. 

Silent Hoist & Crane Co., Brooklyn, N. 
Y. Third award. 


Tigrett said that the railroad has been 
promised certain units of freight Diesel 
power for experimental purposes about mid- 
year, and, if this equipment, in actual serv- 
ice, develops the savings and operating effi- 
ciency expected, arrangements for the pur- 
chase of part of the needed equipment will 
be made. 


PITTSBURGH PLATE GLASS CoMPANY.— 
William T. Carey has been appointed to 
fill the newly-created position of director of 
sales, transportation finishes, for the Pitts- 
burgh Plate Glass Company, with headquar- 
ters in Pittsburgh, Pa. Mr. Carey was the 
company's railway paint sales representa- 
tive in the St. Louis, Mo., territory from 
1928 to 1935, and subsequently held a sim- 
ilar position in the Chicago territory. 


* 


Tyson BEARING Corporation.—John K. 
Colgate, vice-president and treasurer of the 
Tyson Bearing Corporation, Massillon, 
Ohio, has been elected president, to suc- 
ceed Ralph Maxson, who has resigned. 


* 


AMERICAN CAR AND FOUNDRY COMPANY. 
—John E. Rovensky has been elected chair- 
man of the executive committee of the 
American Car and Foundry Company. Mr. 
Rovensky has been a director of the com- 
pany since July, 1940. He has resigned his 
position as a vice-president of the National 
City Bank of New York, in order to give 


William R. Kottsieper 


full time to his new duties. Walter J. Cum- 
mings, chairman of the board of the Con- 
tinental Illinois National Bank & Trust Co., 
of Chicago, also has been elected a member 
of the executive committee. W. Lyle Riche- 
son has been appointed assistant vice-prest- 
dent, sales department, and Wiliam R. 
Kottsieper, assistant manager of sales of 
the valve department, of the American Car 
and Foundry Company, has been appointed 
manager of that department. W. A. Gorm- 
ley, a member of the valve department, has 
been appointed sales manager of ac 
valves, and L. A. Ward, also a member 0! 
(Continued on next left-hand page) 
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Today, more than ever, fuel is one of our strategic materials. 
Making every pound of fuel produce the maximum amount of 
steam not only conserves this strategic material but also the 
cars required to transport it. 


For over 33 years, Security Sectional Arches have been saving 
fuel on all types of steam locomotives. 


But experience has proved that only with a complete Arch 
can maximum fuel economy be realized. 
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the valve department, has been appointed 
assistant sales manager. 

W. Lyle Richeson was a graduate of the 
Sheffield Scientific School of Yale Univer- 
sity in 1924. He began his career with the 
company at the Berwick, Pa., plant in 
1925, and was transferred to the New York 


W. Lyle Richeson 


office as sales agent for the miscellaneous 
sales department in 1926. He was appointed 
district sales agent at the Cleveland, Ohio, 
office in 1930, and later district sales man- 
ager of that office. He returned to the com- 
pany’s New York office in 1937. 

William R. Kottsteper has been associ- 
ated with the company for 38 years. He 
began his career in the auditing department 
of the company’s St. Louis, Mo., office and 
was transferred to the operating depart- 
ment of the New York office in 1918. When 
the American Car and Foundry Company 
began the production of valves in 1931, he 
assisted in organizing the valve department, 
and was appointed assistant manager of 
sales. 

* 

INDEPENDENCE PNEUMATIC Toot Com- 
PANY.—Neil C. Hurley, president of the 
Independent Pneumatic Tool Company, has 
been elected chairman of the board. Neil 
C. Hurley, Jr., executive vice-president, suc- 
ceeds the elder Neil C. Hurley as president. 

Neil C. Hurley, Jr., immediately after 
his graduation from the University of Notre 
Dame in 1932, entered the employ of Inde- 
pendent as advertising manager. In 1934 


he became manager of the electric tool divi- | 


sion and in 1936, secretary. In 1939 he was 
elected vice-president and in 1943, execu- 
tive vice-president. 


Cirmax MorvBDENUM Company.—Paul 
M. Snyder has been appointed sales mana- 
ger of the Climax Molybdenum Company, 
with headquarters at Canton, Ohio. Mr. 
Snyder has been in charge of the company's 
sales and development work in the Canton 
area since March, 1932. 

* 

B. F. GoopricHh Company.—Chester F. 
Conner, formerly merchandise manager, has 
been appointed assistant general manager 
and Fred Lang, formerly manager of sole 
and heel sales, has been appointed mer- 
chandise manager, of the industrial products 
sales division of the B. F. Goodrich Com- 
pany. 
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EDGEWATER STEEL. Company.—T. E. 
Marston has been appointed manager of 
ring sales for the Edgewater Steel Com- 
pany, Pittsburgh, Pa. 

* 


SCHAEFER EQuIPMENT CoMPANY.—James 
H. Shaffer, special representative of the 
Schaefer Equipment Company, has been 
appointed manager of sales, with head- 
quarters at Pittsburgh, Pa. W. Tom Ashe, 
formerly eastern representative and office 
manager in New York of the Chicago Rail- 
way Equipment Company, has joined the 
Schaefer Equipment Company as assistant 
sales and service manager with headquar- 
ters in New York. 

* 

AMERICAN STEEL & WIRE CouPANY.— 
The American Steel & Wire Co., subsidiary 
of the United States Steel Corporation, has 
created two separate divisions to handle 
the sale of electrical products and wire rope 
and construction materials. P. T. Coons, 
formerly head of the electrical, wire rope 
and construction materials department, 
which has been discontinued, and B. M. 
Ashbaucher, a correspondent in that de- 
partment, have been appointed manager 
and assistant manager, respectively, of the 
wire rope and construction materials divi- 
sion. T. F. Peterson, director of electrical 
cable engineering and research, and C. H. 
Eisenhardt, formerly assistant manager of 
the electrical wire rope and construction 
materials department, have been appointed 
manager and assistant manager, respec- 
tively, of the new electrical division. 


+ 


FARRELL-CHEEK STEEL ComPANY.—T. D. 
Moore, sales engineer of the Farrell-Cheek 
Steel Company, Sandusky, Ohio, has been 


T. D. Moore 


appointed manager of the newly-created 
railway division. Mr. Moore was born 
in Sandusky, Ohio in 1905. He entered the 
employ of the Farrell-Cheek Steel Company 
in 1923 and during the 21 years has had 
progressive promotions in the shipping, pro- 
duction, sales and engincering departments. 
Since 1929 he has been sales engineer 
directing the company’s contacts with a 
number of railroad and railroad equipment 


builders. 
* 


AMERICAN CHAIN & CaBLE COMPANY.— 
Alton Parker Hall, assistant manager of 


sales of the New York office of the Bethle- 
hem Steel Corporation, has been appointed 
assistant general manager of sales of the 
American Chain & Cable Company, with 
headquarters in New York. During the 
first world war, Mr. Hall served as as 
officer in the field artillery reserve corps 
of the Army. He was a graduate of Prince- 
ton University in 1922 when he joined the 
Bethlehem Steel Company. He subsequently 
served in the operating and sales depart- 
ments and was appointed assistant manager 
of sales of Bethlehem's New York office in 
1938. e 


Batpwin Locomotive Wonks. — C. E 
Kraehn has been appointed assistant to the | 
vice-president in charge of sales activities 
of the Baldwin Locomotive Works. Mr., 
Kraehn was a graduate of the Rensselaer 
Polytechnic Institute in 1918. He served as | 
commissioned officer in the U. S. Navy dur- 
ing the world war and in 1919 joined the | 
General Electric Company, at Schenectady, 
N. Y. He was transferred to the New York | 


C. E. Kraehn 


district office in 1922, where he served in 
various sales capacities until 1937 when he 
was assigned to the company’s Boston. 
Mass., office. Mr. Kraehn was transferred 
to the International General Electric Com- 
pany in New York in 1942 and in 1943 he 
resigned to join the Baldwin Locomotive 
Works. e 


Taron, INc.—Robert A. Campbell, as- 
sistant sales manager of the Ohio Seamless 
Tube Company, has been appointed sales 
manager of the steel tube division of Talon, 
Inc. + 


PHILADELPHIA STEEL & Wire Corpora 
TION.—Stanley H. Smith, manager of rail- 
way sales of the Philadelphia Steel and Wire 
Corporation, Philadelphia, Pa., has been 
elected vice-president. Mr. Smith will 
continue to serve as president of Stanley H. 
Smith & Co., Cleveland, Ohio, and as vice- 
president of Eastern Railway Supplies, Inc., 
New York. 


+ 


H. K. Porter PurcHases Mr. VERNON 
Car MANUFACTURING Company.—The H. 
K. Porter Company, Pittsburgh, Pa., has 
purchased the Mount Vernon Car Mant 
facturing Company, and its subsidiary, the 
J. P. Devine Manufacturing Company, both 
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with plants at Mt. Vernon, Ill. The J. P. 
Devine Manufacturing Company produces 
wavy chemical, food, and oil refinery equip- 
ment An active expansion program is 
planned for the Mount Vernon Car Manu- 
facturing Company according to T. M. 
Evans, president of Porter, with new types, 
including a line of tank cars, being added 
to its present line of box cars, gondolas, 
refrigerator cars and cabooses. Develop- 
ment of tank cars for better transport of 
chemical products will be undertaken in co- 
operation with the company’s process equip- 
ment division. 


* 

NATION AL. MALLEABLE & STEEL CASTINGS 
Company.—Cleve H. Pomeroy has been 
elected vice-president of the National Malle- 
able & Steel Castings Company. Mr. Pom- 
eroy, who will continue also as secretary 
and treasurer of the company, was a grad- 
uate of Western Reserve University in 1912. 
He joined National Malleable in 1920 as 
credit manager and was appointed assistant 
treasurer in 1926, treasurer in 1935, and 
elected to the board of directors in 1938. 

* 


Repustic STEEL Company.—Ililliam F. 
Vosmer, who has been associated with the 
Steel section of the War Production Board, 
has rejoined the Republic Steel Corporation 
as manager of railroad sales to succeed Ein- 
mett Conneely, deceased. Before entering 


William F. Vosmer 


government service, Mr. Vosmer was man- 
ager of sales of the Bar division of Repub- 
lc. Mr. Vosmer started his career in the 
stcel business as a salesman in the employ 
of the Cambria Steel Company. Succes- 
sively he became assistant manager of the 
Structural and Plate division of the Mid- 
vale Steel and Ordnance Company and vice- 
President in charge of sales of the Donner 
Steel Company, which position he held until 
re became a part of Republic in 


* 


AMERICAN BRAKE SHOE Company.—The 
American Brake Shoe Company has opened 
i new experimental foundry at Mahwah, 
N. J. The new plant, which will do experi- 
mental work only, is a full-sized foundry 
capable of handling castings up to 2,000 Ib. 
gross weight. The foundry will be devoted 
to war work for the duration. After the 
War its principal activity will be experi- 
mental and research work for Brake Shoe 
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and its customers, including the investiga- 
tion of new processes or products of interest 
to any of the company’s hot metal divisions 
and the improvement of present products 
by changes in foundry practices, melting 
techniques, and rigging. The company also 
plans to put apprentices through a short 
training period in the foundry and then re- 
lease them as they may be needed to the 
operating division. 
* 


ALLEGHENY LUDLUM STEEL CORPORATION. 
—Russell M. Allen, general manager of 
sales of the Allegheny Ludlum Steel Cor- 
poration, has been elected vice-president in 
charge of sales. P. E. Floyd, sales manager, 
Chicago district, has been appointed assist- 


Russell M. Allen 


ant general manager of sales, with head- 
quarters at the company’s main office at 
Brackenridge, Pa. Mr. Floyd recently re- 
turned to Allegheny Ludlum from Wash- 
ington, D. C., where he was chief of the 
stainless section of the steel division of the 
War Production Board. W. G. McFadden, 
formerly assistant district sdles manager, 
Chicago office, has been appointed district 
manager of that territory. 

Russell M. Allen entered the employ of 
the Allegheny Steel Company in January, 
1920, as a production man in the mill. Two 
years later he entered the sales department 
and in 1923 was transferred to Detroit, 
Mich., as a member of the sales organiza- 
tion in that city. After two years of service 
in Detroit he was made district manager 
of the Chicago territory, which position he 
held until 1934 when he was appointed as- 
sistant sales manager at Brackenridge, Pa. 
He held this position through the merger 
and formation of the Allegheny Ludlum 
Steel Corporation in 1938 and in 1940 was 
promoted to general manager of sales. 


* 


CRANE Company.—James A. Dwyer has 
been appointed general manager of sales and 
branches of the Crane Company with head- 
quarters in Chicago. Mr. Dwyer joined the 
Crane organization in 1917 at the Philadel- 
phia, Pa., branch. He has been successively 
estimator, salesman, chief clerk, branch 
sales manager, assistant branch manager, 
branch manager, and district manager. He 
was appointed manager of branch houses 
about a year ago and will continue in that 


(Turn to second left hand page) 


capacity in addition to assuming his new 
duties. 
* 

Van per Horst Corroration.—H. P. 
Munger has been appointed plant manager 
at Olean, N. Y., for the Van der Horsi 
Corporation of America. 


* 


NarioNAL Bn: kk Company.—E. C. Mer- 
sercau, vice-president in charge of sales of 
"Peacock" hand brakes for the National 
Brake Company, has been elected executive 
vice-president and a director of the com- 
pany. Mr. Mersereau has been associated 
with the company in engineering and sales 
activities since 1930. He was associated with 
the New York Central from 1920 to 1930 
and was designing engineer of the car 
department when he transferred to the Na- 
tional Brake Company. 


* 


Unitep States RUBBER. COMPANY.— 
W. S. Long, formerly operations manager 
of the United States Rubber Company's 
Los Angeles, Calif., plant, has been ap- 
pointed Pacific coast sales manager, me- 
chanical goods. Mr. Long will continue in 
charge of the company's war products 
activities on the Pacific Coast. 

* 


Durr-Norton MaANuFACTURING Com- 
PANY.—The Duff-Norton Manufacturing 
Company of Pittsburgh, Pa., has moved 
its eastern district office in New York from 
the. Empire State Building to 250 Park 
avenue. 


* 


MINNEAPOLIS - HONEYWELL | RESULATOR 
Company.—Karl Schick, Chicago zone su- 
pervisor of Minneapolis-Honeywell air-con- 
ditioning controls division, has been ap- 
pointed sales manager of the company’s 
newly-formed railway controls division. 
George Badger and Alan Buckley have been 
appointed assistants to Mr. Schick, and 
James Locke, of the Chicago zone, has been 
appointed to Mr. Schick's former position. 

* 

HENNESSY LUBRICATOR Company.—W, 
Edgar Hamsher has been elected vice-presi- 
dent in charge of sales and servicing, Chi- 
cago territory, with offices at 80 East Jack- 
son boulevard, Chicago. E. W. Kavanaugh 
has been elected vice-president in charge of 
sales and servicing for the southern terri- 
tory, with headquarters in Roanoke, Va. 


* 


MipvaALE CompAny.—Henry H. Ziesing 
has been elected vice-president in charge 
of sales of the Midvale Company to suc- 
ceed Stuart Hazlewood, who has resigned 
after more than 41 years with the company. 

* 


LUKENS STEEL CoMPANv.—4rthur J. 
O’Leary has been appointed assistant mana- 
ger of sales, and George W. Eshleman, 
assistant to the manager of sales, of the 
Lukens Steel Company. Mr. O'Leary joined 
the Lukens Steel Company in December, 
1926, and was transferred to the sales 
department in 1931. From 1941 to 1943, 
he served in an advisory capacity in the 
steel division of the War Production Board. 
Mr. Eshleman joined Lukens in 1927, and 
has served in the company's sales depart- 
ment since 1935. 
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ELECTRIC SERVICE MANUFACTURING COM- 
PANY.—The Electric Service Supplies Com- 
pany has changed its name to the Electric 
Service Manufacturing Company. 4. H. 
Englund, executive vice-president, has been 
elected president of the company, and J. R. 


McFarlin, electrical engineer, has been 
elected secretary. 
* 
ErEcTRO- Morive Division, GENERAL 


Morons ConPonATION.—H. B. Ellis, service 
manager, Electro-Motive Division, General 
Motors Corporation, has been given the 
title of director of parts and service. D. H. 
Queeney, formerly in the engineering and 
sales departments, has been appointed 
service manager, reporting to Mr. Ellis. 
W. D. Davis, formerly assistant service 
manager, has been appointed parts service 
manager, also reporting to Mr. Ellis. Vic- 
tor E. Rennix, formerly sales representative 
at the Chicago office of the Baldwin Loco- 
motive Works, and for the last two years 
associated with the Transportation Section 
of the War Production Board, has joined the 
sales staff of the Electro-Motive Division, 
General Motors Corporation with headquar- 
ters at LaGrange, Ill. - 


Obituary 


WILLIAM J. Davis, JR., retired consult- 
ing transportation engineer of the General 
Electric Company, died February 21 at 
Ellis Hospital, Schenectady, N. Y., after a 
long illness. Mr. Davis will be remembered 
in the railroad field for making an exhaus- 
tive pioneer study of the subject of train 
resistance. The “Davis Formula,” which 


General 
Lester H. Kueck, chief mechanical en- 
gineer of the Missouri Pacific, with head- 
quarters at St. Louis, Mo., has been ap- 
pointed to fill the newly created position of 


Lester H. Kueck 


assistant chief mechanical officer of the 
Missouri Pacific Lines, with headquarters 
at St. Louis. Mr. Kueck was born on 
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he developed, is still the generally accepted 
means of calculating train resistance. He 
also introduced forced ventilation for rail- 
way cars. He was born in Louisville, Ky., 
May 13, 1868, and was a graduate of Rose 


William J. Davis, Jr. 


Polytechnic Institute in 1892. Mr. Davis 
was first employed by General Electric in 
the company’s test course at Lynn, Mass. 
After completing several of the regular ap- 
paratus tests, he was placed in charge of 
the calculating room of the testing depart- 
ment. He left the company in 1893 but re- 
turned in February, 1895. In May, 1899, he 
was named assistant engineer in the G-E 
railway engineering department, where he 
carried out special engineering work in con- 


Personal Mention 


July 20, 1895, at Sedalia, Mo., and entered 
the service of the Missouri Pacific on April 
1, 1917, as a general draftsman. From Sep- 
tember 21, 1920, to February 15, 1924, Mr. 
Kueck served as a general draftsman on 
the Texas & Pacific at Marshall, Tex. At 
the end of this period he returned to the 
Missouri Pacific as a general draftsman at 
St. Louis, and on February 2, 1926, became 
chief draftsman. On September 1, 1935, 
Mr. Kueck was appointed assistant chief 
mechanical engineer, and in September. 
1937, chief mechanical engineer. 


CHARLES C. RICHARDSON, assistant to su- 
perintendent motive power of the Bessemer 
& Lake Erie at Greenville, Pa., has retired 
after serving 53 years. The position of as- 
sistant to superintendent motive power has 
been discontinued. 


WiLLIAM H. McAmis has resigned as 
general foreman of the Missouri Pacific, 
at St. Louis, Mo., to fill the newly created 
position of chief mechan'cal inspector oí 
the Chicago & North Western, at Chicago. 


SAMUEL. B. SCHENK, special engineer of 
the Bessemer & Lake Erie, has been ap- 
pointed assistant engineer motive power, 
with headquarters at Greenville, Pa. The 
position of special engineer has been abol- 
ished. 


nection with the Detroit River Tunnel elec 
trification, as well as the electrification o 
the New York Central, West Jersey & 
Seashore and a number of other electric 
railway systems. Mr. Davis became engi- 
neer of the company's Pacific Coast District 
in San Francisco, Calif., in 1908. During 
a portion of this time he was chief engineer 
of the Mexican Northern Power Co. and 
was in charge of the engineering features! 
of the Boquilla development of that com-| 
pany at Chihuahua. In 1921, Mr. Davis was 
transferred to the G-E railway engineering 
department at Schenectady. When that de- 
partment became known as the transporta- 
tion engineering department, in 1929, he 
was appointed a consulting engineer. He re- 
tired on September 1, 1930. 


* 


WILLIAM GEORGE KRANz, former vice- | 
president and a director of the National | 
Malleable & Steel Castings Co., died earl) 
in March. Mr. Kranz joined National Mal- 
leable as works manager of the Sharon, 
Pa., plant in 1899, and was transferred to 
Cleveland, Ohio, in 1916, as vice-president 
in charge of operations. He retired in 19% 

* 


Jesse Jay Ricks, chairman of the beard 
of the Union Carbide & Carbon Corpora- 
tion, died on February 20. Mr. Ricks wa 
64 years of age. He was a graduate of tht 
University of Michigan in 1901, and re- 
ceived a bachelor of laws degree from tx 
Michigan Law School in 1903. He joined 
the newly formed Union Carbide Corpora- 
tion in 1917, and later was appointed chief 
counsel. He was elected president in Octo- 
ber, 1925, and chairman of the board in 
1941. 


FRED A. BALpINGER, whose appointment 
as superintendent of motive power, Eastem 
region, of the Baltimore & Ohio, with heat: 
quarters at Baltimore, Md., was announce 
in the February issue, was born at Crest. 


Fred A. Baldinger 


line, Ohio, on August 23, 1881. After serve 
ing from 1903 until 1908 on the Pennsy!- 
vania, Mr. Baldinger entered the employ d, 
(Continued on next left-hand page) | 
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Compressor Replacement Parts 


Our “know-how” of air compressor replacement parts has 
a background of three generations . . . knowing the best 
available material for the job . . . possessing the crafts- 
manship to do it well. 


There is no let-down in standards . . . the same high 
quality built into the original is maintained in the re- 
placement, a policy that extends compressor service life 
with top efficiency. 


It is a small part of the proud story of war time 
railroading — the amazing ability of equipment to 
“take it" far above and beyond the normal call. 


WILMERDING, PENNSYLVANIA 
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the Washington Terminal as machinist and 
gang foreman, filling that post until 1912. 
In December, 1913, he became assistant 
foreman at the Mt. Clare shop of the Balti- 
more & Ohio at Baltimore, and in January, 
1916, was transferred to Holloway, Ohio, 
as enginehouse foreman. After serving as 
general foreman and assistant master me- 
chanic at Holloway, he was appointed mas- 
ter mechanic at Cassaway, W. Va., in 
March, 1919. Mr. Baldinger was trans- 
ferred to Benwood, W. Va., in February, 
1920, and to Baltimore in May, 1929, as 
master mechanic of the Wheeling and Bal- 
timore divisions, respectively. He became 
district master mechanic at Baltimore on 
May 1, 1936, and superintendent of motive 
power, Eastern region, early this year. 


G. O. WirLHIDE, acting superintendent 
motive power of the Western Maryland at 
Hagerstown, Md., has been assigned to 
other duties and the position of acting 
superintendent ;motive power has been 
abolished. 


CHARLES W. MarHEws, who has been 
appointed assistant superintendent of ma- 
chinery of the Louisville & Nashville at 
Louisville, Ky., as announced in the March 
issue, was born on July 14, 1884, at Lyons, 
Mich. He received a high school education 
and entered the employ of the Louisville & 
Nashville on June 3, 1900, completing his 
apprenticeship and serving as a machinist 
at Decatur, Ala., until May 12, 1904. From 


C. W. Mathews 


that date until June, 1905, he was consecu- 
tively a machinist in the employ of the 
Nashville, Chattanooga & St. Louis and 
Tennessee Central at Nashville, Tenn., and 
the Alabama Great Southern at Birming- 
ham, Ala. He then returned to the Louis- 
ville & Nashville and until May 28, 1907, 
was a machinist and foreman, Birmingham 
district. From the latter date until Janu- 
ary 23, 1908, he was machinist and night 
enginehouse foreman on the Alabama Great 
Southern at Birmingham. He became en- 
ginehouse foreman of the Louisville & 
Nashville at Boyles, Ala., on January 23, 
1908; general foreman at Anniston, Ala., 
on May 3, 1913; and frem May 31, 1917, 
until March 1, 1919, was assistant master 
mechanic and master mechanic at Coving- 
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ton, Ky. He returned to Decatur on March 
1, 1919, as master mechanic; on February 
1, 1936, was appointed general master me- 
chanic at Louisville, and on January 1, 
1944, became assistant superintendent of 
machinery at Louisville. 


Harry D. Wesster, engineer motive 
power of the Bessemer & Lake Erie at 
Greenville, Pa., has resigned after 33 years 
in the service of the road. 


Orton Jones, streamliner electrician of 
the Chicago & North Western, has been 
appointed Diesel supervisor for the system. 
Mr. Jones’ headquarters are at Chicago. 


W. A. LANCLAN DS, master mechanic of 
the Galena division of the Chicago & North 
Western, with headquarters at Chicago, has 
been appointed superintendent of Diesel and 
motor car equipment with headquarters at 
Chicago. 


F. E. Maroy, master mechanic of the 
San Joaquin division of the Southern Pa- 
cific at Bakersfield, Calif., has been ap- 
pointed assistant superintendent of motive 
power, with headquarters at Sacramento, 
Calif. 

GeorGe W. BoHaNNoN has resigned as 
mechanical engineer of the Duluth, Missabe 
& Iron Range, at Duluth, Minn., to fill the 
newly created position of assistant to the 
chief mechanical officer of the Chicago & 
North Western at Chicago. 


F. J. THoMas, supervisor of electrical 
appliances and Diesel locomotives of the 
Indiana Harbor Belt at Gibson, Ind., has 
been appointed to fill the newly created posi- 
tion of supervisor of Diesel locomotive 
maintenance of the New York Central at 
New York. 


E. E. HINCHMAN, assistant superintend- 
ent of motive power of the Southern Pacific, 
at Sacramento, Calif., has been appointed 
superintendent of motive power, with head- 
quarters at Los Angeles, Calif. A sketch 
of Mr. Hinchman's career appeared in the 
May, 1942, issue of the Railway Mechanical 
Engineer at the time of his appointment as 
assistant superintendent of motive power. 


W. R. SEpERQuEST has been appointed 
superintendent of steam locomotive main- 
tenance of the New York, New Haven & 
Hartford, with headquarters at Boston, 
Mass. A sketch and photograph of Mr. 
Sederquest appeared in the January, 1942, 
Railway Mechanical Engineer, at the time 
of his appointment as shop superintendent 
at Readville, Mass. 


C. J. Wor rr, superintendent motive power 
of the Western Maryland with headquarters 
at Hagerstown, Md., who was granted leave 
of absence on September 15, 1942, to as- 
sume the position of associate director in 
charge of the mechanical section of the Di- 
vision of Railway Transport, Office of De- 
fense Transportation, has return to his post 
on the Western Maryland. 


O. B. ScnHoenxy, superintendent of 
motive power of the Southern Pacific at 
Los Angeles, Calif., has retired after 51 
years’ service. Mr. Schoenky was born at 
St. Louis, Mo., on March 25, 1875, and 
entered railway service in 1897 as an ap- 
prentice in the employ of the Missouri 
Pacific at St. Louis. Later he was drafts- 


man and finisher in the service of the Ame- 
ican Car and Foundry Company, at S: 
Charles, Mo., and draftsman for the Pull. 
man Company, at Pullman, III., and Buffalo, 
N. Y. In 1901 he went to Sacramento, 
Calif, as a draftsman for the Souther: 
Pacific and subsequently served as chief 
car draftsman, general foreman and shop 
superintendent. In 1917 Mr. Schoenky was 
appointed master mechanic at Tucson, Ariz. 
and in 1925, superintendent of motive power 
at Los Angeles. 


Roy C. BEAVER, assistant engineer motive 
power of the Bessemer & Lake Erie, has 
been appointed engineer motive power with 
headquarters at Greenville, Pa. Mr. Beaver 
was born at Greenville on August 29, 189 
He was a graduate of Thiel College in 
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Roy C. Beaver a 


1913 and entered railroad service the sam 
year as mechanical draftsman in the empl 
of the Bessemer & Lake Erie. In 19! 
Mr. Beaver was appointed assistant nc 
chanical engineer, and in 1933, assumed 
special duties in the car department on the 
development of lightweight cars. In 193 
he was named assistant engineer motive 
power. 


JAMES Frazer SMITH, who has retired 
as superintendent of motive power and car 
equipment, Northern Ontario district, of the 
Canadian National, as announced in the 
March issue, was born at Montreal, Que. 
He entered the motive-power department of 
the Grand Trunk (now Canadian Nationa!) 
in July, 1893, and subsequently became fit- 
ter and machinist. In February, 1918, be 
went to Ottawa, Ont., as erecting shop forè- 
man; in November, 1919, was transferred 
to Toronto, Ont., as general foreman of th 
Toronto shop, and in April, 1930, was ap- 
pointed superintendent of motive power and 
car equipment. 


H. R. Koonce, locomotive engineman of 
the Illinois Central, with headquarters 2t 
Fulton, Ky., has been appointed division 
fuel engineer, with headquarters at Water- 
loo, Iowa. 


Master Mechanics and 
Road Foremen | 
C. F. ScHwARTZ has been appointed mas- 
ter mechanic of the Erie, with headquarters 
at Avoca, Pa. 
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F... 4-8-4's were delivered by Alco to the Del. 
aware & Hudson in 1943. This makes a fleet of 50— 
fifteen 4-8-4’s and thirty-five 4-6-6-4's—high-speed. 
high-powered, heavy tonnage locomotives which 
Alco has delivered to this road since July 1940. 


$: E 66 
Weight on Drivers 270.000 Lb. 99 


Weight of Engine 470,000 Lb. 
Cylinders 24%½ x 32 Ins. 
Diameter of Drivers 75 Ins. 
Boiler Pressure 285 Lb. 
Tractive Power 62,040 Lb. 
Tender Capacity—Water 20,000 Gals. 
Tender Capacity —Fuel 25 Tons 


^ AMERICAN LOCOMOTIVE | 


MANUFACTURERS OF MOBILE POWER 2 s 
STEAM. DIESEL AND ELECTRIC LOCOMOTIVES, MARINE DIESELS, TANKS. GUN CARRIAGES & OTHER ORDNANCE 


April, 1944 l 107 


F. J. GARNER has been appointed master 
mechanic of the Alabama, Tennessee & 
Northern. 


R. Mice, general foreman of the Chicago 
& North Western at Clinton, Iowa, has 
been appointed master mechanic of the 
Galena division, with headquarters at Chi- 
cago. 


J. WALKER, assistant master mechanic of 
the Wichita division of the Missouri Pacific 
at Wichita, Kan., has been transferred to 
the position of assistant master mechanic 
of the Kansas City Terminal division, 
with headquarters at Kansas City, Mo. 


A. WALKER, assistant master mechanic of 
the Kansas City Terminal division of the 
Missouri Pacific at Kansas City, Mo., has 
been appointed master mechanic of the 
Central Kansas-Colorado division, with 
headquarters at Osawatomie, Kan. 


L. E. ArLAmp, master mechanic of the 
Central Kansas-Colorado division of the 
Missouri Pacific at Osawatomie, Kan., has 
been appointed assistant master mechanic 
of the Wichita division, with headquarters 
at Wichita, Kan. 


Norman V. Henny, who has been ap- 
pointed master mechanic of the Northern 
Pacific, with headquarters at Glendive, 
Mont., as announced in the February issue, 
was born on March 10, 1890, at Bellevue, 


N. V. Hendy 


Idaho. He attended grammar schools at 
Butte, Mont., and on May 20, 1906, entered 
the service of the Northern Pacific as a host- 
ler helper at Butte, Mont. He became loco- 
motive fireman on December 7, 1906, and lo- 
comotive engineman on April 13, 1914. On 
February 1, 1939, he was appointed road 
foreman of engines at Livingston, Mont., 
and on November 15, 1939, was transferred 
to the position of road foreman of engines 
at Missoula, Mont. He was appointed mas- 
ter mechanic at Glendive on January 1, 
1944. 


F. D. DuNTON, master mechanic of the 
Erie at Avoca, Pa., has been granted a leave 
of absence to accept a commission in the 
United States Army. 
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Tuomas E. Dunn, general inspector of 
the motive power department of the Dela- 
ware, Lackawanna & Western at Scranton, 
Pa. has been promoted to the position of 
master mechanic of the Morris and Essex 
Division, with headquarters at Hoboken, 
N. J. 


T. M. ConnirF, master mechanic of the 
Morris & Essex Division of the Delaware, 
Lackawanna & Western at Hoboken, N. J., 
has been transferred to the Scranton divi- 
sion, with headquarters at Scranton, Pa. 


MichAkl. B. O'Meara, general engine- 
house foreman of the Delaware, Lacka- 
wanna & Western at Scranton, Pa., has 
been promoted to the position of master 
mechanic, with headquarters at Buffalo, 
N. Y. 


J. J. Netson, master mechanic of the 
Delaware, Lackawanna & Western at Buf- 
falo, N. V., has resigned. 


Lewis Vickers has been appointed mas- 
ter mechanic of the Maryland & Pennsyl- 
vania, and will continue to perform the 
duties of shop foreman. 


Shop and Enginehouse 


W. S. Garrett, mechanical inspector in 
the office of the general superintendent mo- 
tive power of the Norfolk & Western at 
Roanoke, has been promoted to the position 
of general foreman at Crewe, Va. 


J. R. Wueary, general foreman in the 
shops of the Norfolk & Western at Crewe, 
Va., has retired. 


F. C. NoEL, passenger car shop foreman 
in the shops of the Norfolk & Western at 
Roanoke, Va., has been promoted to the 
position of mechanical inspector in the office 
of the general superintendent motive power 
at Roanoke. 


ARTHUR E. May has been appointed gen- 
eral foreman of the New York, New Haven 
& Hartford at Van Nest, N. Y. 


Francis WHITAKER has been appointed 
superintendent of shops of the Boston & 
Maine, with headquarters at Readville, 
Mass. 


J. MARTIN, general foreman of the Cleve- 
land, Cincinnati, Chicago & St. Louis at 
Beech Grove, Ind., has been appointed shop 
superintendent, with headquarters at Beech 


. Grove. 


M. A. R. SLAck, general foreman of the 
New York, New Haven & Hartford at 
Van Nest, N. Y., has been appointed to fill 
the newly created position of assistant shop 
superintendent at Van Nest. 


Car Department 


C. S. PATTON, JR., gang foreman at the 
Lambert Point shop of the Norfolk & 
Western, has been promoted to the position 
of passenger-car shop foreman at Roanoke, 
Va. 


ArtHur H. Keys, who has been ap- 
pointed assistant superintendent, car de- 
partment, of the Baltimore & Ohio, with 
headquarters at Baltimore, Md., as an- 
nounced in the February issue, was born 


on September 21, 1899, at Baltimore. He 
entered the employ of the Baltimore & Ohio 
at Pittsburgh, Pa., on February 13, 1913. 
He became car foreman at Youngstown, 
Ohio, on January 16, 1918; safety appliance 
inspector at Baltimore on July 1, 1918; 
chief joint car inspector at Baltimore on 
October 1, 1920; general foreman car shops, 
Curtis Bay, Baltimore, on May 22, 1922; 
general car foreman, Baltimore division, 


A. H. Keys 


on July 16, 1925; general car foreman, Pitts- 
burgh, on October 1, 1918; master car 
builder of the Pennsylvania-New York Dis- 
trict, with headquarters at Pittsburgh, on 
August 1, 1933, and on January 1, 1944, was 
transferred to Baltimore as assistant super- 
intendent, car department. Mr. Keys is a 
member of the A.A.R. Committee on Load- 
ing Rules. 


GkokCE W. Dirmore, master car builder 
of the Delaware & Hudson, has been ap- 
pointed superintendent of car equipment at 
Albany, N. Y. Mr. Ditmore’s former posi- 
tion has been abolished. : 


Obituary 


Harry CARLISsLIE YOuNG, purchasing 
agent of the Delaware & Hudson, died on 
February 15 after a brief illness. 


Dumont Love, general mechanical in- 
spector of the Florida East Coast, died on 
January 2. He was 71 years old. 


JohN RorrEv Gour, assistant to super- 
intendent of motive power of the Chesa- 
peake & Ohio, died on February 19 at Rich- 
mond, Va. Mr. Gould was born on August 
11, 1869. He entered the service of the 
Chesapeake & Ohio in 1883 as a machinist 
apprentice in the shops at Huntington, W. 
Va. He became gang foreman at Hunting- 
ton in 1887; general foreman machine de- 
partment at Richmond in 1892; general 
foreman at Huntington in 1899; assistant 
master mechanic, Clifton Forge division, on 
September 1, 1902; master mechanic, Clií- 
ton Forge division, on January 7, 1903; 
master mechanic, Richmond division, on 
August 1, 1903, and division superintendent 
motive power, Eastern General division, on 
May 1, 1910. Mr. Gould was appointed 


(Continued on next left-hand page) 
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l'afnir Ball and Roller 
Journal Bearings assure 
Positive Lubrication at 


All Speeds..... 


Fafnir Ball and Roller Journal Bearings are designed tion . . . but grease lubrication is recommended for its 
for easy starts and fast hauls . . . for positive lubrication exceptionally low cost maintenance . . 14 pound of 
at all speeds. They seal out dirt and water .. . seal in grease every 60 days! 
lubrication . . . cut maintenance costs to the bone! This Adaptable to Standard AAR pedestal openings . 
lubrication efficiency has been proved over millions of and inner rings do not have to be removed at wheel- 
miles of service on many of America’s crack trains. tuning periods. The Fafnir Bearing Company, New 


Fafnirs are furnished for either grease or oil lubrica- Britain, Connecticut. 


we BUY WAR BONDS AND STAMPS 


FAFNIR BALL & ROLLER JOURNAL BEARINGS 


REDUCE STARTING LOADS UP TO 90% ... CUT MAINTENANCE COSTS TWO-THIRDS 


April, 1944 


general superintendent of motive power 
on July 1, 1912, and a short time later his 
title was changed to superintendent of mo- 
tive power. He was assigned to other du- 
ties on April 20, 1923; became chief me- 
chanical officer on November 15, 1923, and 
assistant to superintendent motive power 
on May 1, 1930. 


J. C. Hassett, assistant to general me- 
chanical superintendent of the New York, 
New Haven & Hartford, at New Haven, 
Conn., died on February 29 at New Haven. 
Mr. Hassett was born on May 21, 1882, at 
Susquehanna, Pa., and received his edu- 
cation at Laurel Hill Academy. He en- 
tered his railroad career on August 22, 
1898, as a clerk in the mechanical engineer's 
office of the Erie, in which position he 


J. C. Hassett 


remained until 1899. He continued in the 
employ of the Erie until 1902 as a machin- 
ist apprentice; until 1907 as a draftsman, 
and until 1910 as technical instructor of 
apprentices. He then served consecutively 
as a draftsman in the employ of the Union 
Pacific, the Baltimore & Ohio, and (1911) 
the New York, New Haven & Hartford. 
He was appointed chief draftsman on the 
latter road in 1912; mechanical engineer 
in 1918, and assistant to general mechanical 
superintendent in 1935. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


"PREVENTING WELDING AND CUTTING 
FrinES."—International Acetylene Associa- 
tion, 30 East Forty-Second street, New 
York. Sixteen-page brochure of rules and 
recommendations based on the combined 
experience of oxy-acetylene equipment 
users, equipment manufacturers, and mem- 
bers of the National Fire Protection Asso- 
ciation, National Safety Council, and Inter- 
national Acetylene Association. 


0 


“ALUMINUM IMAGINEERING NOTEBOOK.’ 
—Aluminum Company of America, Pitts- 
burgh 19, Pa. Presents twelve important 
economic advantages of aluminum and il- 
lustrates, in the interests of postwar ac- 
tivities, numerous examples of things which 
have been “imagineered” into aluminum ac- 
tualities. 

* : 

VeRTICAL BORN G MirLs.— The Cincin- 
nati Planer Company, Cincinnati 9, Ohio. 
Bulletin 131 illustrates and describes Cin- 
cinnati Hypro vertical boring mills (54-in., 
64-in., 6-ft., 7-ft., and 7-ft. widened to 8 ft.). 

* 


ErEcrRiCAL CoNNEcTORs.—Burndy En- 
gineering Co., Inc., New York. Sixty-four- 
page catalog of indent type electrical con- 
nectors for wires and cables. Sleeve of this 
type of connector, after being slipped on 
cable, is indented by means of a special 
tool to make a permanent electrical and 
mechanical connection. Connectors avail- 
able for both solid and stranded wire and 
made in a variety of forms for wire sizes 
from No. 22 to 2,000,000 c.m. 

* 


GAGES AND GAGE INSTRUMENTS.—Conti- 
nental Machines, Inc., 1301 Washington 
avenue South, Minneapolis 4, Minn. “Qual- 
ity Control with DoAll Gages and Gage 
Instruments,” a 64-page pocket-size hand- 
book of scientific inspection, with tables 
and data pertaining to gaging methods used 
in precision measurement. 


+ 


V-Bett Drives.—Dayton Rubber Manu- 
facturing Company, Dayton 1, Ohio. 384- 
page pocket-size Catalog No. 280. Sections 
in color index the six main sections on 
V-Belt Drives (for standard motor speeds) ; 
V-Flat Drives; Supplementary Drive 
Tables ; Engineering Data (special drives) ; 


prices and dimensions, and Interchangeabil- 
ity List. Forty-page illustrated booklet, 
pocket-size. Parts list and installation in- 
structions for Dayton D-R V-belt drives. 
All types of V-belt connectors and applica- 
tion tools illustrated and proper use de- 
scribed. Includes also catalog lists of 
various types and sizes of V-belts, both 
open-end and endless. | 
* 


PackiNGs.—Green, Tweed & Co., Bronx 
Boulevard at Twe Hundred Thirty-Eighth 
Street, New York 66. Four-page bulletin 
on G-T packings tabulates a number oí 
different fluids handled in process work 
and general plant services and lists the 
proper packing for each liquid, gas and 
vapor. Describes also the form and con- 
struction of each packing and lists typical 
kinds of equipment for which each is suited. 

* 


ELECTRIC Trucks.— Baker Industrial 
Truck Division, Baker-Raulang Company, 
2168 West Twenty-Fifth street, Cleveland 
13, Ohio. Catalog No. 52, twenty pages, 
printed in color. Lists all standard Baker 
electric trucks; gives information on ma- 
terial handling with power trucks, and illus- 
trates special models designed for unusual 
handling operations. 

* 


“Hauck INDUSTRIAL Combustion Data.” 
—Hauck Manufacturing Co., 124-136 Tenth 
street, Brooklyn 15, N. Y. A 112-page il- 
lustrated reference for combustion engi- 
neers, operating and maintenance engineers, 
designers and builders of industrial heat- 
ing equipment, metallurgists, etc., concerned 
with the selection, installation, operation 
and maintenance of combustion equipment, 
either oil or gas, on furnace, ovens, kilns, 
retorts, and other heat processing equip- 


ments. 


A U. S. Army 2-8-0 “Austerity” locomotive undergoing final adjustments in the shops of the — 
Southern Railway of England preparatory to making its trial trip—A number of these locomotives 
are performing freight service on the British railways 
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WELDING CABLE 
CONNECTORS 


For convenience in electric welding, Anderson 
Fitherend cable connectors provide a simple 
means for coupling together lengths of single 
conductor cable. Neither male nor female, just 
insert one connector within the other and the 
juncture is complete. The ends are exactly alike 
and no mistake can be made. Eitherend cable 
connectors have no bolts or other loose parts 
that take time to adjust. 


Thousands in daily use 
all over the country. 
Madeincablesizes from 
No. 6 to NO. 0000. Sol- 
dered or solderless 
connection. 


TYPE CC Receptacle. The standard 


passenger car charging receptacle for 


many years. 


DERSON “= 


289-305 A Street, Boston 10, Mass. 
c 
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In the corner of the little one room, red school 
house there stood a high stool. On it was a cone- 
shaped head piece. This wasn’t often used, but 
when it was, the class goon wasn’t the only one 
who wore it. Even the smart one, at some time or 
other, had to wear it for “not paying attention”. 


“Not paying allention" claimed more dunce cap 
victims than any other cause. 


Today, America suffers the tortures of war for 
“not having paid attention” to what was 
going on in the so-called “peaceful interim”. 
While we leaf-raked and loafed, others planned | 
and plotted. This war caught us off ina | 
corner with the dunce cap on. Will the peace? 


When present war production at any cost gives way 
to future product production at lowest cost, it's either 
*pay attention" to world markets, mass sales and 
low-cost production or again put on the dunce cap. 


Returning service men and women will deserve a 
good turn. So will reconverting American indus- 
try. LeBlond will supply the good turn in lathes. 
They turn a profit as they produce your product. 


It isn't too soon to plan to retool for “peacework”. 


| 
| MACHINE TOOL CO., CINCINNATI, 8 


NEW YORK 13, CHICAGO 6, 
] 103 Lafayette St. 20 N. Wacker Dr. 
2 CAnal 6-5281 STA 5561 


x YOUR BONDS BUY BOMBS x 
BUY A “BLOCK- BUSTER” TODAY! 


HD Engine Lathes—Nine sizes Automatic Lathes— Super Regal Lathes- Automatic Crankshaft Tool Room Lathes- HD Gap Lathes- Ten Rapid Production Lathes-13 , No. 2 Cutter 

" ^" 5 45 ” " " " A inder- | 

ranging trom 12” to 50” swings. 12" 8 16" Mechanical Six sizes, 13" ro 24 Lathes -For all facing, 12", 147, 16" and 18 sizes in. Regular and 17", 20" «wings. Six speeds S d us 
ylindrical, fa 


For versatility in turning or Hydraulic power Best lor training turning, finishing, pins. swings. Versatile Sliding Gap models. Faster output. Lower cost and angular work 
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WINE WINE 


WINE HOPPER SAFE-GRIP LADDER WINE 
HOPPER DOOR AND BRAKE 
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SIDE 
BEARINGS 
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UNIT TRUCK 


MORE THAN HALF A MILLION MILES OF 
MAINTENANCE FREE SERVICE 
“and Still Going Strong” | 


DURING SIX AND ONE HALF YEARS THIS WATER CAR RAN 
566,817 MILES WITHOUT ONE CENT OF REPAIRS TO BRAKE BEAMS 


M.P.600120 


WT.45000 


UNIT TRUCKS will do the same 
under your cars. 


e Fewer parts, less steel 


e Correct design, lower maintenance. 
Approved for interchange. 


Full information as to licensees authorized to manu- 
facture Unit Trucks will be furnished upon request. 


UNIT TRUCK CORPORATION 


140 CEDAR STREET NEW YORK 6,N. Y. 


Published monthly by Simmons-Boardman Publishing Corporation, 1309 Noble Street. Philadelphia, Pa Entered as second-class matter, April 3, 1933, at the Post 
Office at Philadelphia, Pa., under the act of March 3. 1879. Subscription price, $3.00 for one year, U. S. and Canada. Single copies, 35 cents. Vol. 118, No. 5. 
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This locomotive is starting on a run 
that will take it hundreds of miles 
on a flat car . .. thousands of miles 
and finally hundreds 
of thousands of miles under its own 
power. It is one of a number 
built by Baldwin for Russia. The 
5-foot gage makes the auxiliary 


onaship... 


transport necessary. 

These locomotives are well 
equipped for a long run, so far as 
one important item is concerned: 
the staybolts are made of Byers 
Staybolt Iron. This material has 
been extensively used on export 
locomotives. Its durability and de- 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron is duplicated in Byers Forging 
Billets—also at a material saving. They are 
produced in round, square or rectangular 
sections, under ASTM-A-73 and AAR-M-307 
Specifications. 


pendability have been verified by 


millions of locomotive-miles over 


American trackage. 

When you use Byers Staybolt 
Iron, you have the unusual ex- 
perience of getting the top quality 
material—at lowest staybolt prices. 
It is the finest wrought iron that 
men can make or money can buy. 

There is no mystery about the 
source of these savings. The A. M. 
Byers plant is designed to produce 
wrought iron to staybolt standards 
under modern, high-production, 
high-efficiency methods. 
engineering control of every step 


Precise 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS * 
CARBON STEEL TUBULAR PRODUCTS 


in manufacture eliminates wastage 


and rejects, duplicates properties 
and quality day after day. Operat- 
ing under this system brings econ- 
omies that we pass on to you. 

Byers Staybolt Iron conforms in 
all respects to AAR and ASIM 
specifications for solid rolled stay- 
bolt iron. It is available through 
your fabricator or for the use of 
your own shops. 

A. M. Byers Company. Estab- 
lished 1864. Offices in Pittsburgh, 
Boston, New York, Philadelphia, 
Washington, Chicago, St. Louis, 
Houston, Seattle, San Franci 
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Lehigh Valley Class T2b 


Fast Freight Locomotives 


Wiru the acquisition of ten 4-8-4 type fast freight loco- 
motives built by the American Locomotive Company, 
the Lehigh Valley now has a total of 37 Class T motive 
power units. The most recent of these to be placed in 
service are known as road class T2b and bear the num- 
bers 5211-5220. Like their predecessors the T2's, built 
by the same builder in 1931 and 1932, they have a rated 
tractive force of 66,700 Ib., 6-in. by 32-in. cylinders, 70-in. 
drivers and 255 lb. boiler pressure. 

Descriptions of the first locomotives of this type ap- 
peared in the Railway Mechanical Engineer for May, 
1931, page 237 and April, 1935, page 133. In the 
design of all of these locomotives, interchangeability of 
parts with previous orders has been a major consideration 
although, as compared with the original T2's the present 
group incorporates several minor refinements in design. 


The Boiler 


The boilers on these locomotives are of the conical 
design for 255 Ib. steam pressure. Carbon steel sheets 
are employed for both shell and firebox. The barrel 
seams are butt-joint multiple riveted and welding has 
been employed extensively in the construction of the 
firebox. The crown and furnace sides are in one piece 
which is welded to the furnace-door sheet, furnace throat 
sheet and combustion chamber. The fireboxes have an 
extensive installation of Flannery flexible staybolts in 
the throat sheet, combustion chamber, back head and 
the breaking zones of the firebox. The boilers are 
equipped with three 3-in. safety valves, the Elesco Type 
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E 102- unit superheater and American multiple throttle 
in the superheater header. Water is fed to the boilers 
through the medium of a Worthington 577 SA feed- 
water heater having 10,200 gal. capacity and one Edna 
Type FNL 14,000-gal. injector on the left side. 

'The dimensions and proportions of these boilers are 
shown in Table II and the accompanying boiler diagram. 


Foundation and Running Gear 


The foundation of these locomotives consists of a 
General Steel Castings Corporation cast-steel bed with 
cylinders, back heads, cradles, air-compressor brackets 
and main reservoirs cast integral. Ex-Cell-O bushings 
are used in the bed for the spring rigging and brake- 
hanger pins as well as in the hangers and equalizers. 
The cylinders and valve chambers are fitted with Hunt- 
Spiller bushings. The crossheads are the multiple. 
bearing type and the driving rods are rectangular section, 
of medium carbon steel, with solid-end main rods. These 


Ten additional units, built 
by Alco, bring total of this 
type on that road to 37-New 
locomotives weigh451,000 Ib. 
with 66,700-lb. tractive force 


ly Ky RACKS SI RK Ya Rs ROLLE CBSE Be OL he ie), IR 


iren ah "Cs Wy 
BECHNNO SENS EPP 


201 


Table I— General Characteristics, Dimensions, Weights and Proportions of the Lehigh Valley 
Locomotives 
(For corresponding data relating to boiler see Table II) Width overall, ft.- inn . q 2. 10—10 
ngth over engine and tender, ft.- S dro CENNE 108—614 
ROM casa oiédoiktesetiaso SOLI Ra SRNOOS RASS. EE ES Cylinder centers, i in. CT 2 
C ² 0 Mg eoo EOE WS og 8 "A 1—5220 Wheel bases, ft.-in. 
Builders order number 11 a NA -1904 Driving 
Date: alk sehen . . . November, 1943 r . alse miim tie oe KA 
Steam pressure, Ib. per sq. in 22 99892255 Engine, total 
R/ A s E umVeReE Engine and tender, total Goo; eue oe On eres 95—0 
Cylinders, number, diameter and stroke, in. ............2—26 x 32 Weights, 1b.: ` 
Rated tractive force, engine, lvo. «66,700 Front truck ^oc — 
Rated tractive force, booster, lob. La EAT 12, 300 Drivers Qus sete sodas AES 
Valve gear, type e Ert de erie Baker Trailer truck ........ 
Valves, piston, diameter, iu. 6112. Engine, total. 
Maximum travel, in. ..... MER 8 5 Tender (2/3 loaded) <a 
Steam lap, in. ........ .156 Weight on drivers, per cent weight of engine -60.8 
Exhaust clearance, in. .M Weight on drivers + tractive force .......... 4.11 
Lead, in. .5/16 Tender: 
Cut-off in full gear, per cent .. 82 ale or type 
Dimensions: ater capacity, U. S. gal 
Height, rail to top of stack, ft. in. 16 Fuel capacity, tons 
Height, rail to center of boiler, ft.in.............. ...10—714 Trucks onere nio 


10'k-——-62 


getz enge Shee 
— 8 Inside le MudrIng- [2 
------ Jas Over Mudring ~~ 


"MM 


Steam pressure, lb. 
Diameter first ring, inside, in. 


g Over Tube Sheets 


Flues, thickness (B. W. G.) 
Length over tube sheets, ft.-in. :... 


Diameter first ring, outside, in. .......... e e e 863/16 Net gas area through tubes and flues, -9.97 
Diameter second ri 9 .. Conical Superheater, typff Mae -E 
Diameter third ring, inside, inn 51/16 Fuel S dias jel binrersis e's da ris coal J 
Diameter third ring, outside, inn 98 Grates, ee ester) eort 82 .Firebar rocking 
Sheet thicknesses, in.: Grate area, sq. ft. .......... dis des QE eee 88.3 
Smoke C Stoker, be b RES 2 82 68 Standard HT 
First ring e Feedwater heater, tyfUUMUMUMUMuUUuuu . Worthington 53 SA 
Second. Ting 44 „„ „ 13/2 
Third ring ese yao 00:00 e %% 1/2 Heating surfaces, sq. ft.: 
Back head ............ ee . Firebox and combustion chamber ..363 
Side sheet Le se * /// d a Naa eaux $ Roue Da A ES None 
Roof sheet 55 Srphon ggg „„ 41 ols ele 131 
Furnace door sheet Ü•— 5 Firebox, tet! b sn is ..494 
Furnace side sheets .......... ee n n nn 3 — TTC ↄðV ERN IER BONES psa eade 920 
Furnace crownsheet ......... T" eer 39 „„ „ 3.962 
Combustion chamber "m 72 Evaporative, VVV 5.376 
Front tube sheeeeetluuu . 3 Superheating g 42025 
Back tube sheet. . . sees cece neces 74 Comb. evap. and superh eat... 7.471 
Flexible staybolts, number and location: Boiler proportions: 
Trost. e A Oates — 325 Firebox heat. surf., per cent comb. heat. surf. . 6.6 
Back heid sisene snes, ennemi inesset etie .266 ` Tube-flue heat. surf., per cent comb. heat. surf... 65.4 
Side sheets. 2 9 81182 Superheat. surf., per cent comb. heat. surf.....28.0 
Combustion chamber ..................eeeeeeese 424 Firebox heat. surf, -+ grate are 4.95 
Firebox length, in. AAT e Rr HUM DOCG CTT Tube-flue heat. surf. + grate area . . 33.3 
Firebox width, inn. — 962 Evap. heat. surf. + grate are 60.8 
Water space, front, iuiuinnůnkkkakan—ꝛ 3% Superheat. surf. + grate are ꝝ. 23.7 
Water space, back, iin Comb. heat. surf. grate area ..84.6 
Water space, sides, inn nn. 5 Gas area + grate are .0.113 
Combustion chamber length, lui A DE s252 84 Tractive force + grate area .755.0 
Arch tubes, number and diameter ................. None Weight of engine * evap. heat. surf. .83.9 
Syphons, number and location .............. . . J—firebox Weight of engine =- comb. heat. surf. . 60.3 
1—combustion chamber Tractive force + evap. heat. surf. 12.4 
Tubes, number and diameter, 73—2% Tractive force — comb. heat surf .9 
Tubes, thickness (B. W. G.) ............. NE Tractive force X diameter drivers comb. 
Flues, number and diameter .......... "——— 1111202—344 heat. surf. ..... See sers Prien 004.9 
Table III—Axles, Bearings, Wheels and Tires 
Axles Wheels or Tires Wheel Centers 
va A— ^ "n 
, E g Journal, Type and ; 
Location Material Manufacturer Bearings size, in. materia] Manufacturer Diameter Type Manufacturer eter, 
Front truck ......... Open Carnegie- Timken 7x12  Heat-treated Carnegie- dB zu — E 
hearth Illinois carbon, multiple Illinois 
steel Bethlehem wear Bethlehem 
Drivers, main ....... pen Carnegie- Plain 13x14  Open-hearth Midvale Co. 70  Boxpok General 62 
hearth Illinois steel Steel 
steel Bethlehem - Castings 
Drivers, other ....... Open Carnegie- Plain 11x14 Open-hearth Midvale Co. 70 Boxpok General 62 
hearth Illinois steel Steel 
steel Bethlehem E Castings 
Trailer, front ....... Open Carnegie- Timken 7x14 Heat-treated Carnegie- 36 wv — werk 
hearth Illinois carbon, multiple Illinois 
steel Bethlehem F wear Bethlehem 
Trailer, rear ....... Open Carnegie- Timken 9x14 Open-hearth Midvale Co. 45 Cast steel! 38 
hearth Illinois steel 
steel Bethlehem 
Tender . ses Open Carnegie- Timken 61⁄4 Xx 12 Heat-treated Carnegie- 3].%wmw «„ 
hearth Illinois : carbon, multi- Illinois 
steel Bethlehem ple wear Bethlehem 
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rods have fixed bushings in the front end and floating 
bushings at the main crank pin. 
The type and material of the axles, bearings and wheels 
for both engine and tender, are shown in Table III. 
The driving boxes for the four driving axles are cast 
steel fitted with Magnus bearings and Hennessey lubri- 


cators. The Alco lateral motion cushioning device is 
used on the front and rear wheels. 

The engine truck is a General Steel Casting Corpora- 
tion’s four-wheel inside-bearing type having a swing of 
534 in. each side of the center. The four-wheel trailer 

(Continued on page 206) 


Partial List of Materials and Equipment on the 


Ingine bed; engine and trailer 


truck; Bumpers .........eeesee ..General Steel Castings Corp., Eddy- 
stone, Pa. 

ingine-truck, trailer truck and E : 

tender-truck roller bearings....... The Timken Roller Bearing Co., Can- 
ton, 10. 

idjustable wedges; radial buffer....Franklin Railway Supply Co., Inc., 
New York. Doa * A 

Frings e eras Railway Steel Spring Div., American 


Locomotive Co., New York. 


Tot pft 85 National Malleable and Steel Castings 
Co., Cleveland, Ohio. ` 
Wolar oan eas aa Ewald Iron Co., Louisville, Ky. 
Franklin Railway Supply Co., Inc., 
New York. 2 
rake equipment. Westinghouse Air Brake Co., Wilmerd- 
ing, Pa. 


lake rigging; spring-rigging pins 
led ..Ex-Cell-O Corporation, Detroit, Mich. 


and bushings .... ( t 

‘rain control ...... ..General Railway Signal Co., Rochester, 

lir pump packing Durametallic Corporation, Kalamazoo, 

ich. 

"istons; piston rings ........ eee Locomotive Finished Material Co., 
Atchison, Kans. , : 

‘iston-rod and valve-stem packing..U. S. Metallic Packing Co., Phila- 
delphia, Pa. 

ire eat ccce nieto pSE IN sees Pilliod Co., New York. 

‘ower reverse gear; lateral motion i 

device; stayboltsss . . . American Locomotive Co., New York. 

ings; driving boxes, eccentric J 

rods and main and side rods...... Magnus Metal Div., National Lead 
Co., New York. 

lashings — cylinder and valve; Hunt-Spiller Manufacturing Corpora 

valve packing rings. tion, ton, Mass. 

Per „ Franklin Railway Supply Co., Inc., 
New Vork. 


lechanical lubricators; flange oiler , 
AE Me € Fave ELO om ERN SIN e VS Detroit Lubricator Co., Detroit, Mich. 


kl dividers; injectors; boiler aca Edna. Brass Mfg. Co., Cincinnati, 
io. 
EPEA E ute D RO Bundy Tubing Co., Detroit, Mich. 


wbricator tubing 
F P E hee eee The Prime Manufacturing Co., Mil. 
waukee, is. 
hiving-box lubricators ............ o reme Lubricator Company, Inc., 
ew York. 
biler and firebox steel ............ Bethlehem Steel Co., Bethlehem, Pa. 
r Ge wc ake ou ern Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 
National Tube Co., Pittsburgh, Pa. 
Wler rettet roS pee Republic Steel Corp., Massillon, Ohio. 
farbos e ERR Stm Flannery Bolt Co., Bridgeville, Pa. 
ien soe vendedores Joseph T. Ryerson & Son, Inc., Chi- 
cago. 
uperheater pipes Pittsburgh Steel Co., Pittsburgh, Pa. 
Ü ˙ 1 The Superheater Company, New York. 
TRbonS. <i ices scams s Orr ERSTE V6 ee Locomotive Firebox Co., Chicago. 
Wel pH Oe eR t American Arch Co., Inc., New York 
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Lehigh Valley 4-8-4 Type Freight Locomotives 


Boiler drop plugs; water gage; 
BASE COCKS, g Nathan Manufacturing Co., New York. 
Blowoff cock and muffler .......... The Okadee Company, Chicago. 
inn EN Shs ote 3 Sales Čo .» New York. 
Pipe Sein e nion Asbestos & Rubber Co., Chi- 
$ cago. 
Throttle We American Throttle Co., New York. 
Feedwater heater ................. Worthington Pump and Machinery 
Corp., Harrison, N. J. 
Blower nozzles ............0200004 Barco Manufacturing Co., Chicago. 
Valves and cockæͤę o oe e Edna Brass Mfg. Co., Cincinnati, 
io. 
The Lunkenheimer Company, Cincin- 
nati, Ohio. 
Walworth Company, New York, 
Stoker . Standard Stoker Co., Inc., New York. 
Firedoor .Franklin Railway Supply Co., Inc., 


New York. 
Waugh Equipment Co., New York. 


Grates 

Universal joints for valves, safety 
valves, gages, whistle, rail washer..Locomotive Equipment Division of 
Manning, Maxwell & Moore, Inc., 


$ Bridgeport, Conn. 
Bell ringer iso ace hess Superior Railway Products Corp., 
8 ittsburgh, Pa. 5 
Sanger e ee e tetas U: 1 W Packing Co., Philadel- 
phia, Pa. 
Headlight; generator; cab lamps The Pyle-National Company, Chicago. 
Piping e e e eee A. M. Byers Co., Pittsburgh, Pa. 
Cylinder cocks; drifting valve...... Ardeo Manufacturing Company, North 
. ergen, N. J. 
Cylinder and valve bushings; 
valves; valve bull rings and 
PACKING rings Hunt-Spiller Manufacturing Corpora- 
ip j tion, Boston, Mass. 
Whistle operating valve............ Viloco Railway Equipment Co., Chi. 
cago. 
Clear vision windows.............. The Prime Manufacturing Co., Mil- 
d waukee, is. 
Smokebox hinge .................. The Okadee Company, Chicago. 
Front-end tape ................... Union Asbestos & Rubber Co., Chi- 
cago. 
Running boards .................. Alan Wood Steel Co., Conshohocken, 
a, 
Flexible joint. Barco Manufacturing Co., Chicago. 
Tender: 
Frame; truck n General Steel Castings Corp., Eddy. 
stone, Pa. 
Tank steel 4... 0 8 sd Bethlehem Steel Co., Bethlehem, Pa. 
Tank Axe Everlasting Valve Co., Jersey City, 
Tank hose mee eeu United States Rubber Co. New York. 
Coüpler. 13. deos doce ceo vests National Malleable and Steel Castings 
Co., Cleveland, Ohio. 
Side bearinns gs A. Stucki Co., Pittsburgh, Pa. 
Hand brake; draft geaus W. H. Miner, Inc., Chicago. 

Clasp brakes; brake pins and : : 
bushings: 4.2 hheri an American Steel Foundries, Chicago. 
Brake shoes. American Brake Shoe Company, New 

ork. 
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Future Freight-Car Trucks” 


Tue war has caused some strange conditions with which 
car department officers and supervisors are confronted. 
We are loading cars heavier and operating trains faster 
with greater tonnage, thus causing more work and heavier 
repairs than in the past. Parts are failing which under 
ordinary conditions in the past gave satisfactory service. 
In addition, there is such a variety of special loads to 
be handled. As a whole, the car departments of Amer- 
ican railroads, including Canada and Mexico, have func- 
tioned remarkably well and kept up a high standard 
of maintenance in spite of the severe shortage of man- 
power. The public and the government is showering 
us with praise which I am afraid will lull us into a state 
of complacency if we do not take time out to appraise 
the present and future situation and requirements. There 
is a great multitude of problems which will have to be 
solved as far as rolling stock is concerned if we are 
going to compete with other forms of transportation 
such as the private automobile, highway truck, buses 
and airplanes. 

In my mind one of the outstanding problems which 
will have to be solved is an overall speeding up of freight 
movements. There are many cities on this continent 
which demand overnight and door-to-door service and 
it will be necessary to run freight trains in the future 
at a speed which only a few years ago was considered a 
fast passenger-car schedule. The stark facts are that we 
are not prepared at this time to run freight trains, say 
up to 100 miles per hour, as there is no suitable freight- 
car truck so far developed. The Milwaukee, during the 
past decade, has experimented with and tested more 
than a dozen different types of passenger- and freight- 
car trucks and, although we have been unable to solve 
the problem of producing a practical inexpensive light- 
weight and safe truck, we have determined some funda- 
mental principles which must be satisfied in order to 
procure a freight-car truck as outlined above. 


Ride-Recording Instruments Essential 


The first fact discovered from truck riding tests was 
that the human body can not judge riding conditions and 
least of all is it able to record the results. The human 
being is able to compare one car with another only if 
they are in the same train and then the impressions 
are of questionable value. We found that recording in- 
struments are necessary so that the riding qualities of 
these trucks can be compared one with the other at a 
later date. 

Car-body amplitudes of movement must be considered 
separately from accelerations or shocks, since, for ex- 
ample, a car body may have considerable vertical or 
lateral motion, but at a low frequency, and at the same 
time the accelerations may be quite low. By the same 
token, a car body or locomotive may be riding quite 
smoothly, but, at the same time, have shocks high enough 
that the instantaneous weight may be three to four times 
the normal value. The same facts hold true of the 
wheels, axles and other unsprung parts of the truck 
structure. 


* Paper submitted by request for inclusion in the 1943 Yearbook of the 
Car Department Officers’ Association. 

f Mechanical assistant to chief operating officer, C. M. St. P. & P., 
Milwaukee, Wis., and past president, Car Department Officers’ Asso- 
ciation, 
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By K. F. Nystrom} 


Paper for Car Department 
Officers’ Association year 
book sets forth requisites 
for satisfactory operation 
at speeds exceeding 85 m.p.h. 


They may appear to be stable and have little if any 
vertical movement, but, at the same time, their instan- 
taneous weights may be as high as seven times their 
normal values. 

An observer can get the wrong impression of the rid- 
ing qualities of two cars by watching a modern high- 
speed car being switched onto a train against an old-style 
low-spring-deflection car. The modern car, after the im- 
pact. will vibrate with a large amplitude sometimes as 
much as 1½ in. but at a low frequency, possible 50 
cycles a minute, while the older car will have much 
smaller amplitudes but much higher frequency, in the 
neighborhood of 125 cycles a minute. The casual ob- 
server would predict that these two cars would operate 
at high speeds in this same relation, but the exact oppo- 
site is the fact. 

The modern car will go through its harmonic fre- 
quency, that is the frequency of the blows from the rail 
joints will correspond with the natural frequency of the 
springs, below 20 m.p.h. while in the older car this will 
happen at a speed of about 50 m.p.h. 

It is a fundamental fact that the highest acceleration 
and highest amplitude will prevail in the car body when 
the truck springs are in harmonics so one of the funda- 
mental principles of the truck design is that the natural 
frequency of the springing system should be made as lov 
as possible, while at the same time maintaining car body 
stability and keeping the coupler vertical travel within 
reasonable limits. 

One of the greatest problems of high-speed freight- 
car truck design is to meet this one requirement because 
of the great difference between the weight of a loaded 
car and that of an empty car. Practical consideration: 
set this vertical coupler travel at 2 in.; hence the load 
capacity of the car divided by maximum coupler travel 
allowed sets the spring rate of the truck springs. The 
natural frequency of any spring is determined by: 


1 7386 


277 V defl. 


in which f equals the frequency in cycles per second ; and 
defl. equals the deflection in inches. : 

It is evident that the lightweight of high-speed freight 
cars must be raised or the capacity must be lowered in 
order to get the harmonics of the spring system down 
to reasonable values. 
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Ratio of Leaded to Light Car Weight 
Not Over Two 


Our experience has shown that the ratio between the 
light car and loaded car must not be much over two if 
the car is to be operated at speeds as high as 100 miles 
an hour. 

Another fundamental fact we have determined is that, 
with two trucks of identical design, the riding qualities 
will be a function of the spring rate, that is, the amount 
ui load required to deflect the springs 1 in. The lower 
the spring rate, the better the car will ride. Of course, 
il this is carried too far, a state of extreme unstability 
at harmonics or resonance will be reached. Some 
method of auxiliary control must be used to carry the 
car safely through its resonance period, such as hydrau- 
lic shock absorbers, levelator bars, etc. 

High-speed passenger cars have spring rates of such 
proportions that it is necessary to use these devices al- 
though the high spring rates that would be required in 
high-speed freight or express cars will not require any 
uf these control devices. 

We have also determined that the wheelbase of the 
truck has no function in either the vertical or lateral 
ride. We have tested four-wheel trucks with wheel 
hases varying from 5 ft. to 11 ft. at speeds as high as 
105 m.p.h. and found no fundamental difference in their 
riding qualities, both vertical and lateral. There is, of 
course, some lower limit that you must not exceed on 
account of the tracking characteristics of the truck, but 
this lower value cannot be attained and get brakes, bol- 
ster springs and other equipment between the wheels. 
What this lower limit is we do not know, but we are 
certain that it is below 5 ft. 6 in. which seems to be the 
minimum wheelbase that can be attained. 

With the same overall spring rates we have found 
that two spring systems, namely bolster and equalizer, 
will give a better ride than a single spring system. This 
seems to be due to the fact that one set of springs will 
dampen out the violent vibrations of the other while one 
is in harmonics. The spring systems, of course, are de- 
signed so that they will not both reach harmonics at the 
same speed. The spring deflection of one should not be 
more than one-half the spring deflection of the other. 
Of course, the fundamental drawback of two spring 
svstems is that it increases the weight, cost, number 
of parts and also increases the wheel base of the truck. 

We have further determined that lateral freedom other 
than that obtained in friction bearings should be used at 
speeds above 70 m.p.h. even on freight cars. 


Lateral Control Devices Not Yet Satisfactory 


We have not yet been able to develop a satisfactory 
lateral device even for high-speed passenger cars. Swing 
hangers as they are now employed on high-speed cars 
leave a great deal to be desired. They can be designed 
to give a good lateral ride at certain speeds and certain 
track conditions, but as the speed changes from this value 
they allow the car body to swing as a pendulum, and 
also allow one car to influence another. We have as- 
sured ourselves that the distance from the center of grav- 
ity of the car to each truck should be the same, and 
of such value that the product of these distances should 
equal the radius of gyration squared. This value cannot 
he obtained on a freight car because it places the truck 
so far under the body that it could not negotiate heavy 
curvature track such as prevails on industrial sidings 
but it can be closely approximated on passenger cars. 

We have found that it is important on passenger cars 
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that the distance of the center of gravity from each truck 
should be the same even if their product cannot be made 
equal to the square of the radius of gyration. This con- 
dition is noticed in diners and rear-end cars where the 
distance of the center of gravity to each truck is not the 
same. Itis a well-known fact that these cars do not ride 
as well as coaches, parlor cars and other well-balanced 
cars. The truck on the light end of these cars should 
be moved toward the center of gravity while the truck 
under the heavy end should be moved toward the end of 
the car or away from the center of gravity. 


LJ 
Wheel Conditions Must Be Closely Controlled 


It is an important requirement that wheels under high- 
speed equipment be kept concentric within .010 in. Their 
treads must be smooth and fairly close to the original 
taper. This does not mean that a wheel has to be the 
original 1 in 20 taper or that it cannot be run with con- 
siderable wear, but it does mean that the tread must not 
be allowed to develop local sharp tapers. The biggest 
factor in producing wheel shimmy is what the carman 
calls a second flange—a short sharp taper close to the 
throat of the main flange. Under high-speed equipment, 
this second flange can cause wheel shimmying if as high 
as Vs in. We have had cars with decided wheel shimmy 
when the Second shoulder could be discovered only by 
feeling, that is, it was not perceptible to the eye while 
the wheel was in the truck. 

We have not been able to develop a truck design that 
will produce a suitable ride with wheels in this condi- 
tion. The only way we have found to correct this con- 
dition is by returning the wheel to its original tread by 
turning or grinding. With any plans of high-speed op- 
eration there must be provision made for adequately 
maintaining the wheels in a high standard of perfection. 

As the speed of freight or passenger trains goes up, the 
braking requirements increase rapidly, and any plans for 
high-speed operation, either freight or passenger, must 
include comprehensive braking improvements.  Train- 
line pressures must be raised sharply because the brake 
propagation rate varies with the pressures carried. 


85 M.P.H. Divides Low from High Speeds 


The demarcation line between low- and high-speed 
train operation is 85 m.p.h. and not 60 m.p.h. as is the 
common belief. Many trucks that give a fairly good ac- 
count of themselves at 80 m.p.h. and lower are entirely 
unsuited for speeds above 85 m.p.h. We have tested 
trucks in which the shocks or accelerations doubled when 
the speed was increased from 80 to 90 m.p.h. The am- 
plitudes at 80 m.p.h. were entirely satisfactory but as the 
speed increased to 90 m.p.h. the car body became un- 
stable and dangerous to operate. In the development 
of high-speed trucks, the tests must be run at speeds 
above their estimated operating level. 

Sneaking box cars in an ordinary passenger train and 
hoping that they get to their destination does not con- 
stitute high-speed truck development. These trains 
rarely attain speeds above 75 m.p.h., consequently do not 
pass through the critical speed. After the box car has 
made several such trips, and has not wrecked the train. 
the natural thing is to assume that you have a successful 
high-speed truck because it has survived two or three 
trips in a passenger train. The cars on these trips are 
not under observation and nobody knows how close to 
disaster they may have been several times. Any truck 
developed in this way is an insecure foundation upon 
which to build high-speed operations. 
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Four-Wheel Truck Generally Preferable 


We have proved that, with equal spring rates and 
maintenance, a six-wheel truck will give a slightly better 
ride both vertically and laterally than a four-wheel truck, 
but the gain in riding qualities is far overshadowed by 
the increased weight, first cost, and maintenance cost. 
The braking qualities on a six-wheel truck have also been 
found to be slightly better than on a four-wheel 
truck. 

A high-speed truck must be so designed that it does 
not lose its good riding qualities when the parts become 
slightly worn. Little is accomplished in designing and 
building a good-riding truck if it loses all these superior 
qualities with a little wear, which develops rapidly in 
any high-speed piece of equipment. Adjustments for 
wear and other operating conditions must be made as 
simple as possible so the yard forces can keep the truck 
at a high standard of maintenance. 

In passenger trucks we found that the overall riding 
qualities would be better if we sacrificed some of the 
supersensitiveness of the truck when new. We elimi- 
nated all of the friction and sliding surfaces at some 
slight sacrifice of riding qualities when new in order to 


hold the truck to as nearly as possible a constant good- 


riding condition. 

In passenger-car trucks, we changed from elliptic to 
coil bolster springs so we could more nearly keep a 
constant riding condition. The elliptic bolster springs, 
when new and well oiled and graphited will give as good 
a ride as the coil springs provided they have the same 
spring deflection. Some friction or damping is of value 
to control the spring system through its harmonic period, 
but too much is harmful especially at high speeds. 

Elliptic springs soon develop friction due to corrosion 
far beyond damping requirements, and this excessive 
friction over minimum damping requirements detracts 
from the excellent riding properties of the truck. The 
coil springs remain constant in this respect over their 
entire life. 

The introducing of coil bolster springs entirely 
changes the duty and purpose of the swing hangers. With 
an elliptic spring truck, the lateral motion is provided 
by the swing hangers and the slight motion that the 
elliptic springs allow between the spring plank and the 
bolster tends to damp out the pendulum motion of 
the swing hangers. In trucks equipped with coil bolster 
springs, the coil springs perform the same duty as the 
swing hangers in the elliptic-spring truck so the only 
duty left for the swing hangers to perform is a slight 
counter swinging to dampen out harmonic latitudinal 
motion of the large bolster coil spring. 

We still use the same swing hangers on coil-bolster- 
spring trucks as on elliptic-spring trucks simply because 
we have not had time to develop a set of swing hangers 
that will function harmoniously with coil type bolster 
springs. 

Frequent references have been made to development 
and experience we have attained in connection with pas- 
senger trucks. These were made for only one purpose, 
namely, to try to unfold the problems and difficulties 
surrounding the development of a safe, practical, light- 
weight and inexpensive high-speed freight-car truck. 
Positive statements have been made as to conclusions 
reached. From experience, we know positively that if 
new conditions are set up, the fundamentals found under 
one condition may change entirely and new bases have 
to be provided. It is hoped that this discussion will be a 
challenge to designers and car men to develop a satis- 
factory high-speed freight car truck. 
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Lehigh Valley 
Locomotives 
(Continued from page 203) 


truck, equipped with Franklin C2a booster, was furnished 
by the same manufacturer and has a swing of 8% in. 
each side of the center line. 

The main wheels of these locomotives are cross bal- 
anced. The total weight of reciprocating parts on one 
side is 1,932 Ib., 33.6 per cent of which is balanced. The 
overbalance at front, main, intermediate and_ back 
wheels is 175, 150, 154 and 171 Ib. respectively. The 
dynamic augment at diametral speed varies from 7,725 
for the main wheel to 9,000 Ib. at the front wheel. 

The 12-in piston valves are actuated by Baker valve 
gear controlled by an Alco Type G power reverse gear. 

Mechanical lubrication is accomplished by the use of 
two Detroit Model B 32-pint, 16-feed lubricators both 
located on the right side and driven from the motion 
work. One lubricator serves the wedges, pedestal faces, 
valve crossheads, truck pedestals and center plates, re- 
verse gear, trailer truck and radial buffer. The other 
lubricator serves the stoker engine and shaít bearing, 
driver hub faces, booster, headlight generator, feedwater 
pump, guides, cylinders and valves. Pressure grease 
fittings are used in numerous locations on the running 
gear, spring rigging, motion work and throttle rigging. 

The operating brake equipment is the Westinghouse 
Schedule 8 ET designed with braking power equivalent 
to 60 per cent of the weight on drivers at 50-Ib, cylinder 
pressure. The foundation brake was supplied by the 
American Brake Division of that company and is the 
Schedule N275-114. 

The cab is the conventional steel riveted construction 
with shatterproof glass in the windows. The cab i: 
larger than that of the original T2 class with provision 
for the trainman's seat. 

The tenders of these locomotives have completely 


welded tanks having capacity for 20,000 gals. of water 


and 30 tons of coal. The tank is mounted on a General 
Steel Casting Corporation's water bottom tender frame. 
The entire structure is supported on two six-wheel 
equalized trucks, supplied by the same manufacturer. 
The trucks are equipped with roller bearings and clasp 
brakes. The tender draft gear is the Miner A-22-XB. 


? 
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20,000 GALS 
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Hew to Get More Efficient 


Locomotive Performance” 


Tue steam locomotive is still used to handle most of the 
tonnage on American railroads. Therefore the efficiency 
of this type of power unit necessarily has a decided in- 
fluence on the performance and success of railroad opera- 
tion generally. Statistics indicate that during the year 
1943, of all locomotive miles made in freight service, 97.1 
per cent were made by steam locomotives and the bal- 
ance, 2.9 per cent, by locomotives other than steam. Of 
all the motive power miles made in passenger service, 
70.1 per cent were made by steam locomotives and 29.9 
per cent by locomotives other than steam including motor 
cars. In yard service 81.8 per cent of the miles made 
were by steam locomotives and 18.2 per cent by loco- 
motives other than steam. For the year 1941, the latest 
figures available on the subject, $335,104,820 was spent 
in the maintenance of steam locomotives. For the same 
period $302,488,277 was spent for fuel for these steam 
locomotives. In view of the large amount of money in- 
volved, there is necessarily a great field for economy. 

Steam locomotives may be considered to have a high 
degree of efficiency when they: (1) Handle trains on 
schedule time; (2) perform uniformly throughout their 
service periods without delays on the line or failures, thus 
assuring dependability and eliminating the necessity of 
maintaining extra units for relief purposes; (3) require 
minimum attention at terminal points between shopping 
periods, thus affording maximum availability; (4) pro- 
duce good fuel records; and (5) are economical to 
maintain. 

In order to obtain the best results in railroad opera- 
tion, it is necessary that the motive power be fitted 
to the needs of the railroad rather than trying to provide 
service based on the design of the motive power, whether 
or not it is adapted to the requirements of the service on 
the property. If high-speed service is required, it would 
be absurd, to say the least, to believe that efficiency in 
locomotive operation could be obtained with power units 
designed primarily for slow speed. On the other hand, 
if speed combined with heavy tonnage is required, a high 
degree of efficiency would not be obtained unless the 
motive power available were commensurate with the re- 
quirements. Therefore, it goes without saying that the 
primary and all-important consideration is that of select- 
ing the right resign of motive power for each particular 
territory, depending on such conditions as (1) speed 
required and (2) tonnage available, which together with 
the frequency of service requirement will determine the 
practical tractive effort requirements of the power unit. 
Assuming that an opportunity is afforded for selection of 
the proper motive power for the service requirements, 
the foundation is laid for efficient locomotive perform- 
ance. 


Increasing Locomotive Utilization 


The next step is to determine the most practical utili- 
zation of the locomotives by making locomotive runs as 
extended as possible so as to obtain high mileage per unit. 
S ? al d prepared for the 1943 Year Book of the Railway Fuel and 


g Engineers’ Association. : 
Superintendent motive power, Chicago Great Western, Oelwein, Iowa. 
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By Theo. Olsoni 


Fit motive power to railway 
needs instead of the reverse— 
Tighten up on operating prac- 
tices and help supervisors to 
exercise intelligent leadership 


Lay-over periods at outlying points where I. C. C. in- 
spections and heavy repairs are not handled should be 
shortened as much as possible. In order to operate loco- 
motives successfully over more than one district without 
any attention other than main-line servicing at terminal 
points, locomotives must be designed to steam freely ; the 
grate designs must be such as to minimize cleaning of 
fires where coal is used for fuel; and boilers and fire- 
boxes must be maintained in first-class condition to 
eliminate firebox leaks enroute. Proper feedwater con- 
ditions are also necessary so as to eliminate boiler foam- 
ing tendencies. 

Having extended locomotive runs to give the highest 
obtainable mileage, the next objective is to minimize 
the time locomotives are held out of service for repairs. 
Invariably it is possible to handle whatever machinery 
repairs are required for a 30-day period at the monthly 
I. C. C. inspection and this practice is now being fol- 
lowed to a great extent by many railroads. The length 
of time that locomotives may be out of service for the 
monthly, quarterly and semi-annual inspections, together 
with whatever machinery repairs are necessary to keep 
locomotives serviceable for the next 30-day period, will 
depend on the enginehouse facilities available. 


Modern Terminal Facilities Needed 


With the investment involved in modern motive power, 
it pays to provide enginehouse facilities at central repair . 
points with modern equipment so that, ordinarily, repairs 
required to cover a 30-day period can be completed within 
a 24-hour period. The question of whether or not boiler 
washing is necessary between the 30-day inspection period 
is largely dependent on water conditions and the best 
solution arrived at in each particular territory. Where 
water contains a considerable amount of solids, it may 
not be practical to attempt to run locomotives 30 days 
between washout periods. 

The mileage between classified repairs is dependent on 
so many variables that it can be arrived at only through 
actual observations of the locomotives under established 
service conditions. Whenever possible, the classified 
repairs should be matched up with the major inspections 
such as annual and cap inspection, flue renewals and the 
removal of the jacket and lagging. In all cases, these 
major inspections should be handled during the classified 
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repair period so that the locomotive will not need to be 
tied up for such inspection for 12 months following clas- 
sified repairs, unless classified repairs would again be 
contemplated earlier. . 

Proper planning of classified repairs to locomotives 
will assist greatly in minimizing the out-of-service period 
and thus increasing the over-all availability. If for any 
reason it becomes apparent that certain units must be 
shopped ahead of the pre-determined shopping schedule, 
it is advisable to provide sufficient flexibility in schedules 
to permit handling the more important power units 
promptly without delay in preference to those of less im- 
portance. Material needed in connection with classified 
repair of lecomotives should be kept on hand and certain 
material prepared in advance so that the shopping period 
will be reduced to a minimum and should be as nearly 
as possible limited to not more than two weeks. 


Competent and Tactful Supervision Essential 


Assuming that the desired train loads are handled on 
scheduled time, peak availability and high mileage per 
unit secured, and maintenance and operating practices 
properly coordinated, the result will be efficient locomo- 
tive operation. This result, when produced, must be 
credited, to a great extent, to systematic and intelligent 
locomotive maintenance and operating supervision. As 
we know, there are any number of slight oversights, slip- 
shod workmanship, small acts of carelessness here and 
there that can easily upset the entire program and 


cause not only delays enroute but failures and breakdowns, ` 


irrespective of the fact that the power units are basically 
sound and would perform up to expectations if proper 
attention were afforded all details. 

Irregularities causing delays on the line whether from 
some oversight by the maintenance forces, or lack of 
judgment and experience by the engine crews in charge 
(for which there is no basic reason other than human 
errors) can best be eradicated by proper and efficient 
training of the employees involved. Supervisory forces 
in the maintenance department, as well as road foremen 
and other mechanical supervisors on the line, must not 
fail to contact the employees under their supervision 
frequently and discuss with them in an instructive man- 
ner the proper performance of their duties as well as in- 
dicate the results from improper or careless work. It 
is a task that is never fully completed, but pays good 
returns. 

The method used in conveying educational instructions 
to employees need not be uniform. No formula. could be 
be devised that would fit and be acceptable in all cases. 
The primary objective is after all to obtain results and 
.if possible in a manner that will be least objectionable 
to the employees. Most employees will take pride in the 
work they are performing, particularly if they are brought 
to a realization of the importance of their respective 
duties and the part that they are playing in the general 
success of the railroad by which they are employed. 

Frequent, intelligent, educational instructions to em- 
ployees maintaining and operating locomotives, by super- 
visors in charge is just as essential for efficient locomo- 
tive performance as the periodical inspection and servic- 
ing of the locomotives involved. It is too late to talk 
about what could have been prevented after it has hap- 
pened and therefore experienced supervisors, who have by 
natural adaptability or training become masters in their 
vocation, will invariably carry on educational conversa- 
tions with the employees for the purpose of preventing 
trouble. This is in a measure as important as rigid 
inspection of locomotives to prevent breakdowns. 
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Economy Can Be Carried Too Far 


The nature of the work performed by steam locomo- 
tives is invariably such that it is more important te 
obtain maximum efficiency than it would be to practice 
certain economies if this would to any degree minimize 
the output or lower the performance of the power unit. 
Usually, efficiency is of prime importance and economy 
can be practiced only to the extent that it will not interfere 
with the peak performance of the locomotive. While i: 
may be possible to reduce the maintenance cost as well 
as cost of certain supplies, if sich economy would to any 
extent reduce the serviceability of the locomotive to the 
transportation department, the small amount saved may 
result in increased transportation costs many time: 
greater. 

Therefore, it is a good rule to follow that any economy 
which would interfere with maximüm efficiency and de- 
pendability of the locomotive should not be considered. 
To illustrate the point, there may be conditions arising 
which will create inducements for permitting locomotives 
to remain in service after reaching a mileage that war- 


‘rants shopping and it may appear economical to get 


additional mileage. yet, if a failure occurs with the loco- 
motive while in a shopworn condition, the contemplated 
savings by obtaining some extra miles is lost and usually 
added expense incurred. In the use of lubricants on fric- 
tion bearing locomotives, it may appear that driving-box 
grease cakes will make another trip without replacement. 
but, if a delay occurs on account of trying to get the last 
mile out of the driving-box grease cakes, the expense 
incidental to such delay will amount to more than many 
new cakes of driving-box grease. : 

If, on the run, a ton of coal is saved on ascending 
grades by favoring the locomotive and a poor run is made 
as a result thereof and important connections missed. 
the amount of fuel saved was paid for dearly in other 
ways. 

Low lubrication cost per mile is desirable, but, if the 
service life of cylinder packing or valve rings or any o: 
the reciprocating or rotating bearings can be increased 
and frictional resistance reduced by more liberal use of 
lubricants, it is sound economy to increase lubrication 
to a point where it is ample but not wasteful, irrespective 
of increased cost per mile. 


Motive Power Changes of General Benefit 


. When considering economy in locomotive operation. 
it is imperative that all angles be considered from a broad 
long-range viewpoint. The effects of any contemplated 
changes in locomotive design, material specification, ap- 
purtenances, maintenance or operating methods should 
not be referred to as economy until their worth has 
been proved from an unprejudiced viewpoint that takes 
into account the general benefit of the railroad as a 
whole. 

There are in the field of locomotive operation a great 
number of consistent economies that should be practiced 
whenever possible. With reference to locomotive main- 
tenance, it is sound economy particularly with reference 
to motive power that is used in fast and heavy service 
to eliminate the piecemeal method of making repairs hy 
setting up only a reasonable mileage between classified 
repairs. The improved results by elimination of fail- 
ures and intermittent tie-ups for repairs produce both 
economy and generally more satisfactory service. 

A high standard of boiler maintenance, together with a 
well-supervised boiler feedwater program, is good sound 
economy. Leaky flues and fireboxes, hard-steaming loco- 

(Continued on page 210) 
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Henderson Medal 


Award to Joseph B. Ennis 


IN consideration of his accomplishments in locomo- 
tive engineering and important contributions in the field 
of locomotive design.” Thus read the citation for the 
George R. Henderson Medal which was awarded by the 
Franklin Institute of Philadelphia to Joseph B. Ennis, 
senior vice-president of the American Locomotive Com- 
pany, on its Annual Medal Day, April 19. 

For almost half a century, which covers Mr. Ennis’ 
active business career, he has been engaged in the design- 
ing of locomotives. It is interesting to recall that after 
George R. Henderson retired from active railroad service 
in 1903 and established an office as a consulting engineer 
in New York, he came into intimate contact with Mr. 
Ennis, who at that time was in charge of designs, calcula- 


Joseph B. Ennis 


tions and specifications at the headquarters office of the 
American Locomotive Company in New York City. Un- 
doubtedly he was indebted to Mr. Ennis for considerable 
data which were incorporated in Mr. Henderson’s two 
books, Locomotive Operation (1904) and Cost of Loco- 
motive Operation (1906), which were highly regarded 
and had a strong influence during the early part of the 
century in establishing a trend toward making a better 
and more scientific use of the locomotive. 

The records also indicate that during the same year in 
which Mr. Ennis entered the service of the Rogers Loco- 
motive Works (1895) Francis J. Cole became mechanical 
engineer of that company. For many years thereafter 
these two men were closely associated. In a way they had 
much in common, for they were both capable, quiet and 


Railway Mechanical Engineer 


Franklin Institute honors him 
for his many contributions to 
development of the locomotive 


unassuming. George M. Basford, at that time editor of 
this publication (then known as the American Engineer 
and Railroad Journal) did succeed in getting Mr. Cole 
to write a series of articles on locomotive design and 
proportions, which extended over a period of four years, 
beginning in 1898. They proved to be an important fac- 
tor at that time in making our publication indispensable 
to railway mechanical engineers and mechanical depart- 
ment officers, and in stimulating a keen interest in the 
development of more scientific locomotive design, both 
as to details and better balanced proportions. It is little 
to be wondered at, therefore, that Mr. Ennis, profiting 
by these associations and experiences, should have gone 
steadily forward, until today he is so highly honored for 
the work that he has done in the field of improved loco- 
motive design and utilization. 

While he has shunned personal publicity and has pre- 
ferred to remain more or less in the background, his in- 
dividual contributions to the design of specific locomotives 
built for many railroads have been recognized and greatly 
appreciated by railway mechanical department officers. 

There are a few instances, however, in which Mr. 
Ennis was obviously given free rein and which have re- 
sulted in epoch-making designs. Typical of these—and 
it.is interesting to recall it at this tenth anniversary of 
the introduction of streamlined trains—is the high-speed 
steam 4-4-2 locomotive, the Hiawatha, of the Chicago, 
Milwaukee, St. Paul & Pacific, which captured the ima- 
gination of the American people at a time when the other 
streamlined trains were powered by internal combustion 
engines. 

During the early part of the century tractive force was 
the measure of locomotive capacity and heavy drag, slow- 
speed service was the standard practice for freight opera- 
tion. With the transition in operating conditions the 
trend to increased gross-ton-miles per train-hour evi- 
denced itself and there was a pressing demand for loco- 
motives of a totally different design, wherein horsepower 
and not tractive force was the measure of capacity. 

The issue was squarely faced in 1912, when the Amer- 
ican Locomotive Company designed and built its fam- 
ous experimental Pacific type locomotive, known as No. 
50,000. Mr. Ennis, who was then mechanical engineer 
of the American Locomotive Company, did the prelim- 
inary work in developing it, and the ultimate success of 
this experimental locomotive and the designs which fol- 
lowed its general pattern, are said to be due largely to 
Mr. Ennis' engineering skill. 

Another unique example of a locomotive designed 
under Mr. Ennis' direction was the so-called Timken 
locomotive. While the objective was primarily to dem- 
onstrate the feasibility of the application of roller bearings 
to all the axle journals of a steam locomotive, it was 
modernized also in all other respects. Fifty-two other 
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specialty manufacturers cooperated with Timken and the 
American Locomotive Company, with the understanding 
that the locomotive would be available for demonstration 
purposes on a number of railroads over a two-year 
period. It was eventually sold to the Northern Pacific. 

Mr. Ennis has always sought to encourage the devel- 
opment of locomotive specialties which might increase 
the capacity and efficiency of the locomotive. He has 
been unusually successful in co-ordinating into well-bal- 
anced designs such improvements as superheaters, stok- 
ers, feedwater heaters, roller bearings, mechanical lubri- 
cators, cast-steel integral structures, flexible staybolts, 
power reverse gears, alloy steels, welded construction 
and other devices. 

While Mr. Ennis’ name was not identified in current 
literature with the development of the Mallet locomotive 
in this country, it is no secret that he co-ordinated into 
workable designs the ideas and suggestions of those whose 
names were more prominently associated with the vari- 
ous designs built by his company. 

He was an important factor in supervising the design 
of the twelve standard types of locomotives for the Rail- 
road Administration during the first World War. At the 
time of the federal valuation of the railroads the Inter- 
state Commerce Commission requested certain confiden- 
tial information from the American Locomotive Com- 
pany. Mr. Ennis supervised and directed the collection 
of a tremendous amount of data, which formed the nu- 
cleus of the Commission’s report on the general valuation 
program. Later, when individual railroads experienced 
difficulty in estimating the cost of reproduction of their 
equipment, the President’s Conference Committee, 
through a sub-committee, called upon Mr. Ennis and his 
organization to furnish the cost of reproduction of loco- 
motives. This cooperation lasted more than ten years. 

While Mr. Ennis is regarded as one of the foremost 
authorities in the field of steam locomotive design, he 
has taken a keen interest in electric locomotive develop- 
ment, and was also one of the first to recognize that the 
Diesel locomotive would play an important part in trans- 
portation development in the future. From 1920 to 1925 
he maintained an assistant in Europe to investigate and 
follow Diesel development. In 1926 he had this to say 
in his annual report to the president of his company: 
“Granting that it will be a long time hefore the oil loco- 
motive will be a real competitor of the steam lacomotive, 
there is no doubt of the interest of railroad men in this 
locomotive, and from the results already obtained, espe- 
cially as regards fuel savings and continuous service, I 
believe there will be a steady demand for these locomo- 
tives, increasing as we are able to furnish larger units." 
Diesel-electric switching locomotives were introduced by 
his company in 1924. 

Joseph Burroughs Ennis was born in Wortendyke, 
N. J., May 20, 1879. His father was general foreman of 
the New York, Susquehanna & Western shop at that 
point. On graduating from high school in 1895, he went 
to work in the drawing office of the Rogers Locomotive 
Works at Paterson, N. J., advancing from tracer to de- 
tail draftsman, and then to elevation draftsman. In 1899 
the Rogers Works was temporarily closed and Mr. Ennis 
went to the Schenectady Locomotive Works as an eleva- 
tion draftsman. He returned about a year later to the 
Rogers Locomotive Works, but in 1901 became an eleva- 
tion draftsman at the Cooke Works of the American 
Locomotive Company. In 1902 the office of the chief 
mechanical engineer of the American Locomotive Com- 
pany was moved to New York and Mr. Ennis was trans- 
ferred to that place and put in charge of designs, calcu- 
lations and specifications for locomotives. In 1906 he 
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was appointed assistant to the mechanical engineer ; in 
1908 designing engineer ; in 1912 chief mechanical engi- 
neer ; in 1917 vice-president in charge of engineering; in 
1924 he was made a director of the company; and on 
January 1, 1941, became its senior vice-president. 


More Efficient 
Locomotive Performance 
(Continued from page 208) 


motives and boiler foaming tendencies will prevent proper 
performance of the best locomotive ever designed. Under 
conditions where blowing of boilers on the line is neces- 
sary to maintain good boiler conditions, the continuous 
automatic blow-off system has proved of great value. 
Close and careful attention to valve setting and the most 
painstaking care in eliminating any defective condition 
about the valves, cylinders and valve-gear parts is con- 
sistent, and, while considerable labor cost may be in- 
volved in inspection only, it is warranted as it will pre- 
vent many annoying delays and produce economy much 
greater than the maintenance cost involved. Periodical 
inspection of cylinder packing and valve rings is now 


generally adopted and has proved to be money well spent. 


Great Savings Possible by Fuel Economy 


In the furtherance of economy in locomotive operation. 
undoubtedly the greatest opportunity is in the use oi 
fuel. - Ordinarily, when fuel is used in a wasteful manner. 
it is accompanied by additional penalties besides the cost 
of the extra amount of fuel burned. If improper firing 
methods are employed resulting in loss of fuel, invariably 
they are accompanied by certain abuses of the firebox 
sheets and flues such as by uneven firebox temperature duc 
to the fire being light in one place and too heavy m 
another part of the firebox. Poor fire conditions may 
cause injudicious shaking of grates, resulting in a tend- 
ency to stop up flues and thus impair the efficiency c 
the locomotive still further. Wasteful firing method: 


are usually accompanied by improper boiler feeding with 
its detrimental effects on the boiler and firebox sheets. 
Generally when locomotive fuel is being handled waste- 
fully, other incorrect practices follow and the effects o! 
fuel waste are more far reaching than the actual cost ot 
the extra fuel consumed. 

One important factor in locomotive operation is c 
operation between the maintenance forces and the engine 
men operating the locomotives. Many unnecessary and 
expensive testing operations can be eliminated by engine 
men making intelligent and authentic reports of the 
conditions of the locomotives on arrival at terminals. 
Likewise many annoying delays can be avoided by main- 
tenance forces advising enginemen regarding any pat! 
of the locomotive that should be given particular atten- 
tion during the trip such as new bearings of various 
kinds being applied which may require special care. 
Locomotives should be made as comfortable as possible 
and appurtenances with which locomotives are equip 
maintained to function without inconvenience. If engine- 
men are fully satisfied with locomotives, better per- 
formance is usually obtained. 

Irrespective of the outstanding performances that have 
recently been accomplished by steam locomotives 0r 
U. S. railroads, there are still ample opportunities for 
further progress and economy which should stimulate 
efforts to greater achievements in the future and a keener 

` realization by railway men of their responsibilities in thi: 
important phase of railroad operation. 
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Diesel Locomotive Ratings” 


Tux Diesel-electric locomotive can be rated in various 
ways, because each piece of power equipment has its own 
rating individually or may be rated collectively with the 
other equipment on the locomotive. 

The locomotive rating may be expressed in pounds 
force exerted or in horsepower ; in some cases kilowatts 
produced as well as in B.t.u. consumed. 

The drawbar-pull ratings of a Diesel locomotive may 
be obtained by the use of a dynamometer car. If a true 
comiparison is to be made between a steam and Diesel 


Tractive Force-Pounds 


Speed - M. P. H. 
Fig. 1—Typical Diesel-electric locomotive tractive-force-speed curve 


locomotive, it can best be made by the use of a dynamom- 
eter car, using the same car and crew to perform both 
tests. The locomotives should be tested so that their 
full capacity ratings at the drawbar will be obtained at 
all locomotive speeds. 

The tractive-force rating consists of the drawbar-pull 
rating plus the locomotive journal and air friction. It 
can be obtained from the drawbar-pull data by calcula- 
tion, using the Davis friction curves. The tractive-force 
rating in starting depends upon the weight on drivers, 
regardless of available horsepower. This was frequently 
taken as 30 per cent for Diesels and 20 to 25 per cent 
at the annual’ meeting of the American Society of Mechanical Engineers 
at New York, December 2, 1943 


Assistant. engineer, locomotive engineering division, General Electric 
Company, Erie, 
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By B. S. Cain! 


Effective application of this 
type of motive power requires 
understanding of electric trans- 
mission and engine as well as 
locomotive characteristics 


for steam. In recent years, 25 per cent has been gen- 
erally adopted for both steam and Diesel. 

The tractive force may be calculated directly and with 
greater accuracy from the generator and motor charac- 


.teristics obtained from shop test. 


Fig. 1 shows a typical locomotive characteristic curve. 
The portions 4B and CD represent substantially full 
utilization of engine horsepower, The parts BC and DE 
show some reduction in horsepower because the gen- 
erator voltage has reached its limit (section AB in Fig. 
2). At C there is a change in the connections of the 
motors, from A to C motors are in series and from C to 
E they are in parallel. 


Traction-Motor Rating 


The characteristics of the direct-current, series-wound 
traction motor are such that at low speeds high tractive 
force, corresponding to high current, is obtainable with 
relatively low voltage at the motor terminals. High 
speeds with decreased tractive force require increased 
voltages and lower currents. The increase of voltage with 
decrease of current is also necessary to utilize the full 
power of the Diesel engine. 

The power which the locomotive can deliver is limited 
in two different and distinct ways: First, the Diesel-en- 
gine output is limited, regardless of the speed and trac- 
tive force of the locomotive. Second, the length of time 
during which the electric transmission can deliver power 
is limited, over part of the range, by heating of the equip- 
ment. The most important factor in electric transmission 
heating is generally the current in the motor and gen- 
erator windings. Voltage and speed also have an im- 
portant influence. The effect of heating is not imme- 
diate. Insulation gradually deteriorates with time and 
the higher the temperature, the faster the deterioration. 
It is, therefore, usual to establish a normal temperature 
limit for electrical equipment and also a peak value which 
may be reached occasionally without excessive deteriora- 
tion of insulation. If peak temperatures are high enough 
to melt solder, damage to the equipment may be rapid 
znd serious. 

The principles governing heating of electrical equip- 


. ment are explained in detail in Standards of the Amer- 


ican Institute of Electrical Engineers. 
It will be seen that Diesel-electric locomotives must 


which temperature limits are based in the Rating of Electric Machin 
at A. I. E. E. so American Tentative Standards 


Apparatus. . E. No. 1”; al 
for Railway Motors and Other Rotating Electrical Machinery on Rail 
Cars an Locomotives. A. I. E. E. No. 11." 
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be used according to instructions and within limits speci- thermal capacity rating. It is often convenient to expres 
fied. Too high a tractive force for too long a time will these in terms of per cent locomotive adhesion. Thus ii 
result in overheating and deterioration or damage. One the continuous motor rating corresponds to a total trac- 
object of rating the equipment is to determine in what tive force equal to 12 per cent of the static weight on 
classes of service the locomotive can safely be used. drivers, the locomotive would be said to have its con- 
Traction motors, tested under A. I. E. E. Standard  tinuous rating at 12 per cent adhesion. Similarly, ii 
No. 11, may have three classes of rating: (a) continuous, the thermal capacity rating corresponds to a total tractive 
(b) one-hour, and (c) thermal capacity. It is usually force equal to 20 per cent of the static weight on drivers. 
unnecessary to determine both the continuous and one- the thermal capacity, in seconds per degree, gives a rough 
hour ratings, the former being almost universally used measure of the time for which the locomotive can exert 
particularly for ventilated motors, and the latter chiefly this high tractive force without exceeding the allowahle 
useful for totally enclosed motors. In brief, the con- peak motor temperatures. 
tinuous capacity is the shaft horsepower output that can 
be carried for an unlimited period on stand test at rated The Engine-Generator Set 
voltage without exceeding specified limits of temperature 


rise; for example, 120 deg. C. measured by resistance The traction generators, tested under A. I. E. E. Stand- 


of armature windings. The one-hour rating is the shaft ard No. 11, may have two classes of ratings: (a) con- 
horsepower output which can be carried for one hour on 
stand test, starting at room temperature, without ex- 
ceeding the specified limits of temperature rise. The 
thermal capacity rating is the average time in seconds 


tinuous, and (b) thermal capacity. These are similar 

to the motor ratings except that the continuous rating i» 

expressed as power delivered at any voltage from tht 

maximum to the voltage corresponding to the maximum 
continuous rating. For thermal capacity, the generator 
is loaded to full rated power at 50 per cent of rated volt- 
age (the rated voltage is the maximum at which the 
generator can absorb the full input of the Diesel engine 
continuously). It will be evident that generator heating 
' may limit a locomotive in the same way as motor heating. 
The electric transmission, in its simplest form, consists 
Generator Characteristic of a generator coupled to the Diesel engine, driving a 
Constant Speed — — motor coupled to a locomotive axle. By changing the 
"Oud std Field Excitation generator field exciting current, the generator can pro- 
duce a wide range of voltages and currents and can, there- 
fore, drive the motor over a wide range of speeds and 
Engine Generato tractive forces. In practical applications, there may be 
Power Characteristic several motors and generators and the exciting current 
is limited by automatic control, so that the generator will 
not try to take more power than the Diesel engine can 
produce. 

In Fig. 2, ABCDE represents the curve of volts agains: 
generator current in amperes for a constant speed and a 
constant setting of the field excitation control. The lower 
curve BC'D represents the limit above which the Diesel | 
engine will be overloaded. The load regulation control 
must therefore be adjusted to hold as nearly as possible 
to the curve ABC DE. The calculated generator volt- 
ampere characteristic must be checked bv test to be sure 
that adjustments have been properly made. From th: 

Fig. 2—Diesel-electric generator characteristic generator characteristic and from the motor characteristic 
curve, as determined by test, it is not difficult to calculate 
TS . the locomotive characteristic curve of tractive force 

per deg. C. for the motor to rise in temperature approxi- against speed. 
mately 60 deg. C. (100 deg. C. to 160 deg. C.) to the The testing of a Diesel engine in the shop is in the 
peak allowable temperature with a current of 1.6 times nature of a preliminary check on the engine alone. Ac- l 
its continuous rated current tually, the final testing generally occurs after the engine 

Traction-motor characteristic curves show tractive has been assembled with the generator and placed on 
force, speed and efficiency plotted against current. These the locomotive. The object of that tes: is to obtain a 
curves are at full rated voltage. It is not necessary that predetermined generator curve similar to ABC DE oi 
the traction motors should have the same power rating Fig. 2, which actually determines the oui put of the loco 
as the Diesel engine. The Diesel engine power repre- motive at the wheels. The engine must have power not 
sents the maximum which the locomotive can produce, only to meet this curve, but handle all auxiliaries and 
while the necessary traction motor power rating more have at least a slight surplus. Furthermore, this output 
nearly reflects the motor heating. It is very important may be on a continuous basis or a shor -time basis, de- 
that the motor heating should not be excessive due to too pending upon the service the locomotive is in. There- 
great a tractive force for too great a time. fore, the service must be analyzed before the final loading 

A measure of motor heating in service can be obtained on the engine can be determined. 
from road tests carefully performed and analyzed, or it 


can be estimated approximately from elaborate stand tests i Hh i 
en motor heating and cooling curves, which can very Mafeking the- Locomotive: with: Ae Serrie l 
seldom be justified. There are two methods of determinin; the service tof 


The usual measure of motor heating is based on the which a Diesel-electric locomotive is suited. The first is 
continuous (or one-hour) rating and on the short-time by means of road tests and the second by calculation. The 
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road tests are made by putting the locomotive in the serv- 
ice in question, carefully recording the speeds, train 
weights, etc., and measuring the temperatures of the 
equipment. This indicates directly whether the locomo- 
tive is loaded correctly up to its limit. If it is not, the 
necessary change in loads can be estimated and, if neces- 
sary, checked by further tests. This method is simple 
in principle, but may be difficult and expensive to carry 
out in practice. It gives a result only for the particular 
service tested and it cannot, of course, be used before the 
locomotive is built. The method of road testing is, there- 
iore, usually confined to checking calculations in cases 
where enough locomotives are involved to justify the 
time and expense. 

The method of calculation may be carried out with 
varying degrees of refinement. The first step is to select 
train weights, and calculate the speed-time-distance cur- 
rent curves for the services involved. The square root 
of the mean square of the current (r.m.s. current) is a 
rough measure of heating and may be compared with 
the continuous rated current of the transmission. The 
peak temperatures which will be reached may be roughly 
estimated from the peak currents and the thermal ca- 
pacity rating. 

For heavy service the Diesel engine has a continuous 
power rating, which it should be able to deliver without 
smoke, undue heating, or excessive maintenance. The 
engine cooling system should be able to maintain water 
and lubricating oil temperatures within specified limits on 
a similar continuous basis. 

At the other extreme, for light service, which is repre- 
sented by much industrial] switching, the Diesel engine 
may have an intermittent power rating which means 
that it can operate on a cycle of 30 minutes at full load, 
tull speed followed by 30 minutes at 50 per cent load, 
repeated a number of times without undue heating or 
smoke. Engines restricted to light service, however, 
must operate with a service load factor of not more than 
50 per cent if they are to give reasonable service. 

It should be emphasized that the load factor alone does 
not determine the service; for example, if a switching 
and transfer locomotive operates on 16 per, cent average 
load factor, but has an occasional heavy drag of full load 
tor about 60 minutes, it would require a heavy service 
rating, since the time at full load would be limiting. 

Having once determined whether the engine is to be 
on a short time or continuous basis, final tests can be 
made. The ratings of each of the auxiliaries must be 
determined. These include the radiator fans, traction- 
motor blowers and ducts to the motors, air-brake com- 
pressor and auxiliary generator with its various loads. 
These auxiliary-generator loads include power to charge 
the battery, for fuel transfer pump, control circuits, light- 
ing, excitation, electrical boiler circuits if any, and other 
miscellaneous auxiliaries such as windshield wipers, etc. 
The power to operate these all come from the engine 
and must all be accounted for. It usually amounts to 
between four and 10 per cent of the total. 

Adding all these auxiliaries to the power delivered to 
the main generator gives us the gross output of the en- 
gine. Even though the output to the main generator is 
continuous, as outlined, because of service conditions the 
auxiliary load will not necessarily be continuous, which 
means that the gross output may vary as much as 7 per 
cent. 

Therefore, with all these variable percentages added 
up. we find the actual engine output may differ consider- 
ably from the factory rating which is generally quoted in 
round numbers to indicate the approximate engine output, 
either gross or for traction. 
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The Diesel Engine 


The output of a Diesel engine varies with many ex- 
ternal conditions. Engines are often rated at 60 deg. F. 
and 29.92 in. Hg. pressure, but for some classes of loco- 
motives the basic rating has been considered to be at 
90 deg. F. and 27.8 in. Hg. pressure, in order to cover 
a greater range of conditions. Greater unification of 
practice is desirable. 

The indicated engine horsepower is seldom referred to, 
but of course is there and must be considered by the 
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Fig. 3—Traction-motor heating curve 


builder. The indicated horsepower of the steam locomo- 
tive is one of the few means of determining the rating of 
a steam locomotive so it has to be used. However, as 
there are so many places on the Diesel locomotive to 
obtain ratings, it is preferable to use one of the more 
tangible ratings and one nearer to the drawbar. 


Thermal Rating 


Thermal input may also be considered a locomotive 
rating. We normally refer to a locomotive having a 
consumption of so many gallons of fuel oil per hour. We 
should, however, refer to so many B.t.u. burned per 
hour with the proper correction factors used. From this 
rating we obtain the thermal efficiency. When deter- 
mining such a locomotive rating of B.t.u. per hour, con- 
sideration must be given as to how many auxiliaries are 
functioning and whether a train heating boiler is also 
included. Incidentally, the boiler rating is an important 
percentage of the thermal rating. 

It is possible for a Diesel locomotive to be operating 
at a certain output and then take on board a new load 
of fuel oil having a higher or lower B.t.u. value. This 
additional fuel oil may change the locomotive output. 
not only due to its different B.t.u. value but also many 
cther possible changes in the fuel including temperature. 
viscosity, sediment and ignition quality. 


Thermal Capacity as a Rating Tool 


The thermal capacities of motors and generators are 
expressed in seconds per degree and represent the 
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average rates of heating between 100 deg. C. and 160 
deg. C. under a particular overload current. In order 
to obtain a composite rating, it is necessary to be able to 
convert ratings from one current to another. Fig. 4 
provides a series of curves which can be used for ap- 
proximate conversions. Their use is best known by an 
example: Suppose we have a locomotive in which a 
traction generator rates full engine horsepower contin- 


Minutes to Reach leo Degrees C From an Initial Temperature of 100 Degrees C 


0 
Percent Rated Armature Amperes 


To use this chart two A. I. E. E. rati: 
tinuous armature rating in amperes, an 
thermal capacity rating of armature seconds per 

limited by armature in all cases). Use the curve corresponding 
to the thermal capacity rating of the armature. 


are required: (1) No. 11—con- 
(2) No. 11, Appendix No. 8 


Fig. 4—Armature short-time heating curves for blown machines rated 
for 120 deg. C. by resistance 


uously from 750 volts and 940 amp. to 510 volts and 
1,350 amp. The thermal capacity rating will be at half 
the maximum rated voltage; that is, at 750/2 = 375 
volts, at which the current is 1,800 amp. Suppose the 
thermal capacity rating is 30 sec. per deg. at this current. 
Now consider the traction motors, connected four in 
series across the generator. They have a continuous 
rating of 830 amp. per motor, so that the thermal ca- 
pacity will be at 1.6 times 830 = 1,330 amp. Here the 
generator will carry the motor overload continuously 
and it is clear that for short-time overloads the motors 
will be limited and not the generator. Suppose that the 
motor thermal capacity is 20 sec. per deg. and that we 
are interested in a short overload during which the loco- 
motive exerts 25 per cent adhesion, which requires 1,500 
This is 181 per cent of continuous 
rated current and the curve in Fig. 4 which is labeled 20 
sec. per deg. shows that at 181 per cent of rated amperes 
it takes 13.7 minutes to reach 160 deg. C., starting from 
100 deg. C. This gives a direct indication of about how 
much overload the locomotive will stand, and may be 
expressed as a locomotive thermal capacity rating at 25 
per cent adhesion of 13.7 sec. per deg. 

Now let us suppose that the motors, instead of being 
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in series, are connected in two parallel circuits, so that 
the generator must take twice as much current as any 
traction motor. At 25 per cent adhesion the generator 
would be required to take 3,000 amp., which would be 
far beyond its capacity. At 15 per cent adhesion the 
motor current would be 950 amp., while the generator 
current would be 1,900 amp. The motor current is 
114.5 per cent of rating and Fig. 4 shows that the motor 
thermal capacity under these conditions would probably 
be over one hour. Now if the generator has a test 
thermal capacity rating of 15 sec. per deg. at 1,800 amp. 
which is 133 per cent of continuous rating, Fig. 4 show: 
a capacity of 11.5 sec. per deg. at 141 per cent of con- 
tinuous rating (1,900 amp.). In this case, the generator 
would be limiting and the thermal-capacity rating of the 
locomotive at 15 per cent adhesion and with motors ir 
parallel would be 11.5 sec. per deg. It will be evident 
that the rating of the transmission will vary with the 
motor connections and may also be complicated by the 
shunting of motor fields. In many cases, however, motor 
combinations are arranged so that for all practical pur- 
poses the only short time limit is due to heating of trac- 
tion motors in the low-speed connection. It may some 
times be necessary to check heating of generator fields 
in cases of sustained high generator voltage and cor- 
responding high locomotive speed. Besides the standard 
method of short time rating as given by the A. I. E. E. 
other methods are used, generally to simplify testing 
procedure. In all cases, however, methods of pre 
rating and coordinating test ratings can be developed 
which are similar. 

In many service applications of a Diesel-electric loc 
motive, the limiting condition can be approximately rep- 
resented by a moderate load of fairly long duration, 
followed by a heavy load for a short time, after which 
the load drops and allows the equipment to cool. Such 
a condition is represented by the thermal capacity rating. 
If the equipment temperature is 100 deg. C. and a hea 
load of 160 per cent of continuous rated current is pit 
on, the thermal capacity rating is directly equal to tte 
number of minutes required for the peak temperature 
to reach 160 deg. C., which is considered the limit. If, 
as usual, the conditions are different, Fig. 4 may be used 
for approximate proration. 

(a) If the current is not 160 per cent of the continuous 
rating, the curves give a new thermal capacity, co- 
responding to the particular current involved. 

(b) If the initial temperature is not 100 deg. C. and 
the final peak temperature not 160 deg. C., it is usually 
sufficient for practical purposes to assume that the 
thermal capacity rating, in sec. per deg. will apply to 
any practical temperature range. 

Fig. 3 shows a typical heating curve of temperature 
against time, on which AB shows the range covered by 
the thermal capacity rating. If the initial temperature 
is above 100 deg. C., and we assume the same constant 
rate of heating, we will get a conservative result sint 
the calculated peak temperature will be higher than the 
true one. : 

On the other hand, if the motor starts cold, the sencus 
peaks are generally due to very high currents and the 
greater the currents the more nearly constant is the 5 


of heating, so that the method, although not exact. h 
considerable practical value. . 
To make a proper application, the temperature ri 
of equipment at reduced loads should be known, so tha 
it can be estimated from what temperatures the ns4 
due to peak loads will start. Such information 
usually be estimated by motor and generator design 
without much difficulty. 
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The Combustion Gas Turbine 


Part I 


There are many future uses of the gas turbine because 
it potentially promises higher efficiency at very high tem- 
E than most engines and prime movers used today. 

uture applications range from electric power generation 
to power-plants for propelling airplanes, trains and ships. 

The advantages of the gas turbine cycle as compared to 
the conventional steam system include: (1) no boiler is 
used; (2) water is not required for the simple open-cycle 
system; (3) promises greater efficiency improvement at 
high temperature and (4) high hp.-per-Ib. output for short 
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fig. l—Diagrammatic view of the major gas turbine cycle elements 


| 
ite applications. Present disadvantages include: over- 
»timism; fuel limited to high grade oils instead of low 
trade oil and coal; little field experience and need of time 
o complete technical developments in metallurgy and 
‘omponent parts of the gas turbine system. To a large 
degree, the future application of the gas turbine depends 
upon developments in the field of metallurgy, aero- 
dynamics, combustion and heat exchange. Present knowl- 
sige in these fields permits building and operating simple 
šas turbines for certain purposes. Experience with some 
{the simple forms of gas turbine plants has been suc- 
‘essful and encouraging. In the post-war period, industry 
will benefit from the developments now being engineered 
‘or national defense. These devlopments will accelerate 
he application of gas turbine plants to new and larger 

s. 

Progress toward a practical gas turbine power unit has 
delayed because the thermal efficiency required to 
nake it competitive with the highly developed steam cycle 
‘equired: (1) operation above 1,000 deg. F; (2) a highly 
ficient compressor; and (3) a highly efficient turbine. 
Two seemingly unrelated industries have recently made 
mportant contributions to help solve these problems. 
Metallurgists, in developing materials for superchargers 
lave produced alloys that are expected to withstand at 
cast 1,200 deg. F. continuous service at the low oper- 
iting pressures encountered in gas turbine work. Avia- 
‘lon and wind tunnel research on airplane propellers and 
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wings have contributed fundamental aerodynamic data on 
which high efficiency compressor designs are based. The 
research in these two industries plus the accumulated 
steam experience of many years has made possible the 
necessary high-efficiency turbine and compressor elements 
and solved many of the mechanical problems involved in 
gas turbines. 

The open cycle combustion gas turbine eliminates a big 
and expensive step in providing power to drive generators 
or machinery. In its power cycle, all the hot gases of com- 
bustion go straight to the turbine, thus eliminating the 
steam boiler. By contrast, in the highly developed steam 
cycle, the fuel energy must be converted to steam, at a 
comparatively low temperature, before expending its 
energy in the turbine. In the combustion gas turbine 
system of power generation there are two basic cycles— 
the open cycle for moderate capacities and the closed- 
cycle for very large units. 

The gas turbine employs the simplest power cycle 
known, consisting of three major elements: a com- 
pressor, a combustor and a gas turbine. A general idea 
of what the elements are like are shown as longitudinal 
sections in true relative size in Fig. 1. The gas turbine 
resembles the straight reaction, non-condensing steam 
turbine. Gas turbine blades look more like air foil 
sections than reaction steam turbine blades due to the 
small pressure drop and large gas volume involved. The 
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Fig. 2—Simple open combustion gas turbine cycle 


axial-flow compressor also resembles a straight reaction 
turbine, with the gas to be compressed passing axially 
through the compressor. The action of the blades in the 
axial flow compressor is the reverse of the action of ex- 
pansion in a reaction turbine. This physically small 
compressor handles the large volume of gas efficiently. 
The combustor is the burner in which the chemical energy 
of the fuel is converted into heat energy, by burning the 
fuel with sufficient excess air to obtain the desired tem- 
perature. The hot product of combustion from the com- 
bustor is the gas, which, expanding to a lower pressure 
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Fig. 3 Thermal efficiency compared to pressure ratio 


and temperature in the gas turbine, converts some of 
its heat energy into mechanical energy at the turbine 
The combustor is relatively small since its rate of 
heat release is many times that of the conventional steam 
boiler which, in addition to burning fuel must'transfer the 


shaft. 


heat through tube walls to generate steam. 


How the Cycle Works 


The combustion gas turbine cycle in its basic form 
comprises three major elements previously mentioned: 
compressor, combustor and gas turbine; plus à generator 
or shaft for transmitting the useful power output, and a 
means of starting. This simple arrangement is called thé 
To start a combustion gas turbine 
some external means, such as a motor, is required. This 
is necessary as the air for combution is supplied to the 
When the unit is in opera- 
tion the energy to drive the compressor comes from the 
expansion of the products of combustion in the gas 


open cycle system. 


combustor by the compressor. 


turbine. 


In the simple cycle operating at 1,200 deg. F., the 
products of combustion (gas) contain some 600 per cent 
This gas is expanded in the turbine and ex- 
hausted to the atmosphere. No intermediate fluid is used 
as in the steam cycle, where fuel is burned and releases 
chemical energy as hot products of combustion which pass 
through a steam boiler to generate steam for the steam 
The steam generator, or boiler, is the biggest 
In the gas 
cycle a compressor and combustor replace the boiler, 
resulting in a much smaller and more compact power 
Because the simple open combustion gas cycle 
does not require cooling water, no steam condensor such 
as used in the condensing steam cycle is needed and 
plants may be located without regard to a suitable 


excess air. 


turbine. 
single element in the steam power plant. 


plant. 


source of cooling water. 
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Although the first patent was taken out over 150 years 
ago, early inventors were unsuccessful in getting unit: 
efficient enough to drive their own compressor. The 
cycle was perfectly sound, but, these early inventor: 
lacked materials to withstand the necessary high tem- 
perature plus turbines and compressors of suitable 
efficiency. 

Today the story is changing. Materials are capable oí 
operating at high temperatures. The maximum tem- 
perature employed is largely a question of the useful 
life. For a life of relatively few hours, such as might 
be satisfactory for some military needs, temperatures oi 
the order of 2,000 deg. F. are allowable. Heavy duty or 
long life applications are limited to much lower tem- 
peratures. The tremendous advances in metallurgy for 
the war effort, will undoubtedly produce materials capa- 
ble of operation at temperatures which we would not have 
attained for many years under a normal peace time 
development. 

The combustion gas turbine requires tremendous vol- 
umes of gas. The axial flow compressor, small in phys- 
ical size, efficiently handles the large volumes required. 
Until recently the axial flow compressor was large 
an unknown quantity. Today, the advancement in 
knowledge of proper blade shapes and research in the 
development of efficient air foil sections have given the 
designer the necessary tools to design and build highly 
efficient axial flow compressors. 

In the gas turbine cycle, the useful power output 
depends upon obtaining relatively high turbine and com- 
pressor efficiency. The useful net output is the difference 
of two fairly large quantities: the total turbine output 
and the work consumed by the compressor in compress 
ing the air. With the system of Fig. 2 operating at : 
top temperature of 1,200 deg. F.; for each useful unit oi 
power output, the turbine develops 3.95 units of which 
2.95 is needed to drive the compressor. A reduction oi 
one per cent in the efficiency of each of these elements 
reduces the useful output by seven per cent. The useful 
output decreases sharply as the top temperature is 
lowered. 

In Fig. 3 the simple gas cycle thermal efficiency is 
plotted as a function of the pressure ratio for several 
turbine inlet temperatures of the combustion gas. Pres 
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Fig. 4—Open cycle with regeneration 


sure ratio is the compressor discharge pressure divided 
by the compressor inlet pressure, which is 14.7 lb. per 
sq. in. absolute in the open cycle. The curves are base 
on these efficiencies: Turbine 85 per cent; compressor 
84 per cent; combustor 100 per cent; and air inlet tem- 
perature of 70 deg. F. The 750 deg. F. curve is plotted 
for two different compressor efficiencies showing the 
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effect of change in efficiency of one of the elements. A 
reduction in compressor efficiency of nine per cent cuts 
the cycle efficiency almost in half. The relatively low 
pressure ratios at which maximum efficiency is obtained, 
around six for 1,200 deg. F., means that relatively low 
turbine inlet pressures exist in the open cycle, under 100 
lb. per sq. in. absolute. Low pressure results in large 
gas volume and relatively large turbine blade dimensions. 

Engineers have been experimenting with this combus- 
tion gas cycle for many years. In Europe, because of 
economic conditions engineers attempted to develop it 
as soon as materials and compressors even remotely 
offered a possibility of building successful units. In this 
country, much of the recent development is of necessity 
not published because of Government security reasons. 
However, in the literature there has been a considerable 
description of pre-war applications in Europe. These 
plants are inferior in efficiency to what can be built 
today, but they are apparently giving satisfactory results. 
Interesting applications include a turbine locomotive, elec- 
tric generating set, compressor drive for Velox boiler, 
refiners drives and airplane propulsion. 


Regenerating, Intercooling, and Reheating 
Aid Efficiency 


As shown in Fig. 3 the efficiency of the simple open 
gas cycle is low unless extremely high temperatures are 
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Fig. 5—Open cycle with intercooling and regeneration 


used. However, there are three Practical ways of greatly 
"proving the gas cycle efficiency. They are: regen- 
erating, intercooling and reheating. The regenerating 
gas cycle is a cycle in which a heat exchanger (regen- 
trator) transfers some of the heat from the relatively hot 
exhaust gases leaving the turbine to the air before it 
enters the combustor. (Fig. 4.) Heating the air by 
exhaust gases reduces fuel consumption and improves the 
cycle efficiency. The amount of heat obtained from the 
exhaust gas depends on the size of the heat exchanger. 
This is an economic problem in which gain in efficiency 
is balanced against cost of heat exchanger surface. 
Calculations indicate that the economic size of the heat 
exchanger will limit the regenerating cycle, at 1,200 
deg. F. inlet temperature, to approximately 75 per cent 
recovery of the heat available from the turbine exhaust 
gases. This economic size will be about 0.30 cu. ft. of 
heat exchanger volume per kw. of capacity. 

Efficiency is further improved when intercooling is 
added to regeneratiori as shown in Fig. 5. As the name 
implies, intercooling removes the heat of compression 
irom the air passing through the compressor. Water, 
circulating through the intercooler cools the air, and is a* 
necessary part of the cycle. By intercooling, the com- 
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pressor work is reduced because the colder air has smaller 
volume. Other conditions remaining the same, one stage 
of intercooling will reduce the compressor work by some 
15 per cent. This increases the portion of the turbine 
capacity available as useful output and improves the cycle 
efficiency. A large number of intercoolers is ideal but 
probably only a few stages will be practical. 

The third method of improving efficiency, reheating, 
consists of adding heat to the gas as it passes through the 
turbine as shown in Fig. 6. The gas turbine reheat cycle 
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Fig. 6—Open cycle with reheating and regeneration 


is the same principle as the reheat cycle used in many 
steam plants. In practice it will bear little resemblance. 
Reheating in the gas turbine will consist of burning fuel 
directly in the gas (approximately 85 per cent air) pass- 
ing through the turbine. The quantity of large steam 
piping and considerable heat transfer surface in the heat 
exchanger of the steam reheat cycle will be replaced by a 
reheating combustor which may possibly be placed inside 
the gas turbine casing proper. Here again, the practical 
number of reheats is limited. One reheat is illustrated 
in Fig. 6. 

Reheating and intercooling increase the amount of 
useful energy per pound of working gas passing through 
the system, thus reducing the number of pounds of work- 
ing medium circulated. Therefore, the size of piping and 
blade path in the compressor and turbine are reduced. 
In combination with a regenerator, the terminal differ- 
ence across the heat exchanger is greater for a given size 
exchanger, or a smaller heat exchanger transfers the 
original amount of heat. In partial load operation they 
increase the partial load efficiency considerably. 


Various Cycle Combinations Compared 
The combination of regenerating, reheating and inter- 
cooling is shown in Fig. 7. Different cycle arrangements 
are compared in Table I on the basis of the power 
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Fig. 7—Open cycle with intercooling, reheating and regeneration 
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requirements of each major element, with the capacity 
of the generator as unity. The efficiency of each cycle 
arrangement at 1,200 deg. F. is given, the temperature 
in degrees Fahrenheit, and the absolute pressure at 
different points in each cycle. 

The thermal efficiency of the open cycle gas turbine 
for various combinations of regenerating, reheating and 
intercooling is shown in Fig. 8. This gives the relative 
value of these modifications and a general idea of possible 
applications of this cycle. The temperature range of 


Table I—Effect of Different Open Cycle Arrangements 
on Each Major Element 


Cycle Intercool Reheat Intercool 
Simple with re- andre- and re- reheat re- 


Item cycle generation generate generate generate 


Figure No. ............. s. 2 4 5 6 7 


Input in fuel .............. 4.95 3.75 3.43 3.55 3.11 
Turbine rating 3.95 2.95 2.80 2.88 2.55 
Compressor power ......... 2.95 1.95 1.80 1.88 1.55 
Useful output ............. 1.00 1.00 1.00 1.00 1.00 
Per cent eff. at 1,200 deg. F. 20.2 26.6 29.2 28.1 32.2 
Gas temp. in deg. F. at 
Turbine inlet 1,200 1,200 1,200 1,200 1,200 
ving reheater ........ M as 22 1,200 1,200 
Turbine exhaust ......... 635 790 695 920 865 
Leaving regenerator...... sis 455 350 560 520 
Air temp. in deg. F. at 
Compressor inlet ........ 70 70 70 70 70 
ving intercooler ...... T 7 6 70 s T 
Leaving compressor ...... 490 340 230 440 405 
Entering combustor ...... 490 680 575 800 750 
Press. Ib. per sq. in. abs. at 
Compressor inlet ......... 14.7 14.7 142 14.7 14.7 
Compressor discharge .... 88.2 51.5 73.5 73.5 102.9 
Turbine inlet ............ 88.2 50.2 71.7 71.7 100.4 
Turbine exhaust 14. 15.1 15.1 15.1 15.1 


1,000 deg. F. to 1,500 deg. F. was chosen because applica- 
tions at temperatures much below 1,000 deg. will un- 
doubtedly be impractical. Early applications for heavy 
duty long life apparatus will probably not exceed tem- 
peratures of 1,200 deg. F. with 1,500 deg. F. and higher 
limits awaiting future developments in metallurgy. 
The temperature of the inlet air to the compressor has 
a marked effect on the cycle efficiency. In contrast to 
steam plants the colder this inlet air the higher the cycle 
efficiency and capacity. In the simple open cycle, 
changing the inlet air temperature 10 deg. F. changes the 
cycle efficiency 0.74 points or approximately three per 
cent per 10 deg. F. change. The effect on capacity is 
approximately four per cent per 10 deg. F. change. The 
effect on cycle thermal efficiency of inlet air temperature, 
on the different cycle arrangements with a top tempera- 
ture of 1,200 deg. F. is plotted in Fig. 9. 


Steam and Combustion Gas Cycles Compared 


Because steam is the most widely used medium for 
transferring heat into mechanical energy, a comparison 
of the steam cycle and the gas cycle may help in judging 
the gas cycle and its possibilities. In judging the effi- 
ciency of power cycles, a 100 per cent thermal efficiency 
is not obtainable as the temperature of the cold body 
is far above the absolute zero of temperature. The 
Carnot cycle is theoretically perfect cycle, and no cycle 
operating between the same hot and cold body tempera- 
tures can have a better thermal efficiency. The best 
any cycle can hope to do, when operating under the 
same conditions, is to obtain the Carnot cycle efficiency. 
The gas turbine cycle can theoretically give the same 
efficiency as the Carnot cycle. This is only theoretically 
possible because it requires 100 per cent efficiency of the 
gas turbine and compressor, an infinite number of stages 
of intercooling and reheating, and a regenerator infinite 
in size. 

The steam cycle theoretically offers the Carnot cycle 
efficiency only up to the critical pressure (705.4 deg. F; 
3,206 Ib. per sq. in. absolute). Above this temperature, 
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the gap between the steam cycle and tie ideal cvci 
gradually widens as the temperature is int reased. From! 
a purely theoretical standpoint the combust on gas turbine 
cycle holds forth greater promise of effic ency than th 
steam cycle. 


Gas Cycle Holds Best Pron ise 


Of more value are the thermal efficiencies obtainable i 
practical applications. Fig. 10 compares the best eff 
ciencies obtained in large central station power plan 
(projected to 2,000 deg. F.) with the exp ected practi 
limit in efficiency of the large capacity closed cycle com- 
bustion gas turbine power plants. Above 1,000 deg. F. 
the gas cycle efficiency increases appro:cimately three 
times as fast as the steam cycle efficiency or a given to 
temperature increase. 

This curve compares the best moderr large central 
station steam power plants with the best practical 
efficiencies expected of the combustion gas turbine power 
plants. It is expected that the gas turbine cycle efficiency 
will not be greatly affected by unit size, and this combus- 
tion gas cycle curve can also be interpreted as applying | 
to open cycle gas turbine power plants of relatively small 
capacity. Economic steam plants for capacities around 
5,000 kw. seldom exceed 25 per cent overall therm! 
efficiency. This would indicate a considerable efficiency 
advantage, in small units, in favor of the gas cycle, pro- 
vided economics permit designing it for anywhere nea 
its maximum possible efficiency. 

A. 5,000 kw. steam turbine is compared with a similar 
open cycle gas turbine in Table II. This indicates the | 
low pressure in the gas turbine as compared with the 


Table II—Comparison of N Gas Turbine and Stean 
r 


bine | 
Stean 
Turdite 
Three 
Open Cycle Gas Turbine s 
Simple One reheat, one inter- water 
cyele cool or regeneration heating | 
Single H.p. L.p. Single | 
. cylinder turbine turbine cylinder 
Inlet pressure, lb. per. sq. in. 
in absolute 88.2 100.4 - 89.4 465 
Inlet temperature, deg. F. total 
temperature .......ce cece 1,200 1,200 1,200 825 
Exhaust pressure, lb. per sq. in. ; 
ute ee ean eria 14.7 39.4 15.1 * 
Steam or gas rate, Ib. per kw. 2 
FCC 102 56 10.5 
Full load flow, Ib. per hr..... 510,000 280,000 52,500 
Inlet volume flow, cu. ft. per 
Se lie. vui vies si a ie 990 475 sta 24.9 
Exhaust volume flow, cu. ft. 
per se. . 3,900 3,250 6,120 
Ratio (exhaust volume - inlet 
volume ........eeeeeeee eee 3.95 6.85 290 
Turbine floor area, sq. ft..... 160 150 155 100° 
Net generator output, kw..... 5,000 5,000 5,000 
Approximate plant thermal effi- 
ency, per cent. 23.0 


Turbine room only. 


steam cycle. The energy per pound of gas is small and 
the flow of gas is very large. The large flow and low 
pressure to the inlet of the gas turbine gives a large 


volume flow which means the piping and blading of the 


gas turbine inlet are large compared to the steam turbine. 

The ratio of exhaust to inlet volume is small for the gas 
turbine. This makes a balanced blade path unlike that 
of the steam turbine, which in this case must handle an 
exhaust volume 250 times as great as the inlet volume. 
The large blade dimensions limits the maximum net out- 
put rating of the open cycle, single’ flow, combustion gas 
turbine to approximately 7,500 kw. However, the in- 
jection of liquids presents a theoretical possibility con- 
siderably extending this limit. 

(To be continued) 
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EDITORIALS 


Postwar 
Air-Conditioning 


Broadly speaking the term “air conditioning” may be 
interpreted to include preparing air most satisfactory 
for human use as regards freshness, humidity control 
and proper temperature range for both heating and cool- 
ing. The consensus of leading railway mechanical 
and operating officers is that railroads can enjoy an 
attractive passenger business after the war but, in order 
to do this, they must be prepared to supply modern 
lightweight passenger cars with all refinements in de- 
sign including the latest improved types of heating and 
air conditioning equipment. 

From a temperature standpoint, it is important that 
every passenger enjoy a maximum degree of comfort, 
this objective being by no means easy to attain. The 
interior of a passenger car is long, rather narrow and 
comparatively low-ceilinged space, which requires 
specialized handling in order to assure the maintenance 
of desired temperatures in all parts of the car and 
under all conditions. It is generally recognized, for 
example, that the sunny side of the car requires less 
heating in winter and more cooling in summer than 
the shady side and this implies consideration of the two 
sides of the car as separate zones with separate thermo- 
static circuits. g 

It is also quite generally agreed that the ends of the 
car are likely to be affected by door openings ‘so that, 
in order to make passengers comfortable in seats next 
the door, this space must be considered as a separate 
zone of the car with separate temperature control. 
Lounge rooms must also be considered, from a tem- 
perature standpoint, as individual units of space requir- 
ing separate temperature controls. 

Many improvements in air-conditioning have been 
developed and will be available in postwar passenger 
cars, this equipment probably being lighter in weight, 
having more cooling capacity than that previously sup- 
plied and subject to more accurate distribution of air 
throughout the car. Attention is being paid to the con- 
trol of humidity in air-conditioned cars, particularly 
during the cooling cycle and the objective is to develop 
as simple and effective equipment as possible to accom- 
plish this purpose. There is a genuine demand for sim- 
plicity in the operating controls, but with definite per- 
missible variation from selected temperatures so that 
train crews will be able to get desired results without the 
need for too detailed instructions. 

Indications are that postwar passenger-car heating 
equipment will utilize alloys of copper and steel to 
present the most effective possible heat distribution sur- 
faces with due consideration for weight limitations. 
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The increased length of passenger trains will necessi- 
tate using the new larger steam train-lines and great 
emphasis will be placed on eliminating all possible 
sources of steam waste. Wash-water heating is a neces- 
sary and important function and recent developments 
point to the possibility of greater simplicity, lighter 
weight and greater reliability in equipment for this 
purpose. 

Basically, in summing up interesting developments 
for increased passenger comfort in modern lightweight 
equipment which will be constructed in the future, air 
heating and cooling equipment and controls will be 
designed with the objective of making every available 
space for passenger occupancy comfortable from a tem- 
perature, air freshness and humidity standpoint. This 
is in line with efforts to secure maximum space occu- 
pancy and thus obtain the fullest possible benefits. from 
new lightweight equipment. Every passenger must be 
assured of full temperature comfort in every part of 
these new cars. 


How Low Should the 
Bad-Order Car Ratio Be? 


For more than two years the American railroads have 
held the ratio of bad-order freight cars to total inven- 
tories at record lows. In fact, they have surpassed 
anything which was even conceived to be possible in 
the years preceding the war. It may be that they can 
continue to do so but there is also evidence to indicate 
this may not be altogether wise. 

Dislocations in regular repair schedules caused by 
lack of materials and manpower, critical demands for 
cars, off-line cars and other factors have been common 
to all railroads. Efforts have been directed primarily 
toward keeping cars in service and to such an extent 
that conditions which formerly would have marked a 
car for at least light-repair attention have been tolerated 
in order that the cars might remain in service. None 
of these conditions were such that the cars were oper- 
ated in violation of any existing safety regulations but 
they did involve conditions usually corrected to con- 
tribute to longer car life and to maintain them in shape 
—house cars especially—for high-class commodity 
loadings. 

That such repairs have, of necessity, been neglected is 
plain when the number of cars in evident need of paint- 
ing is used as one indicator. Another is the increasing 
number of steel side cars which are almost completely 
rusted out at the side sills. If these and other signs of 
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deterioration were only symptomatic of the immediate 
condition there would be little cause for concern. How- 
ever, in normal times when such needed repairs were 
made all parts of the car structure received a careful 
inspection, particularly the running and draft gears. 
Such inspections often disclosed defects which were cor- 
rected then before the cars were returned to service. 
Many of such defects are now going undetected until 
they actually cause trouble, sometimes serious trouble. 

Although experienced carmen recognize that there has 
been a decided relaxation of standards in determining 
what constitutes a bad-order car, and that such relaxa- 
tion has been further increased by the inexperience of 
many of their inspectors, they are still maintaining ex- 
tremely low bad-order ratios. Indeed there seems to be 
some disposition among managements to compete for 
low reported figures. This is done in the face of the 
obvious fact that railroad freight cars which have been 
taking a hammering since the war began, with a mini- 
mum of repair attention, are deteriorating. The con- 
dition is probably not yet such as to constitute a serious 
threat to the safe operation of the railroads but it is 
time to recognize that statistics as to bad-order cars 
are no longer a criterion of the prevailing standards 
of maintenance. 


Ten Years of 
Streamlining. 


A decade has elapsed since the first streamliners of 
lightweight construction for high-speed service made 
their appearance on American railways. Beginning 
with the three-unit articulated train of aluminum-alloy 
construction, which was delivered to the Union Pa- 
cific in February, 1934, by the Pullman Car Manufac- 
turing Company, and the stainless-steel three- unit 
articulated Pioneer Zephyr, which the Chicago, Bur- 
lington & Quincy received from the Edward G. Budd 
Manufacturing Company, in April, 1934, the decade 
ended with the railroads in possession of 143 trains, 
all of which would be operating today with completely 
streamline equipment were it not for the extraordinary 
traffic conditions produced by the war. Indeed, had 
the war not intervened, the number of such trains 
would undoubtedly have been considerably greater. 
Including the lightweight streamline cars not assigned 
specifically to completely streamline trains, more than 
2,000 car units have been built since the first trains 
made their appearance. 

But the significance of this development is not alone 
measured by the rapid multiplication of train and car 
units. It includes all the innovations in seating, in 
ventilation, heating and cooling, in riding qualities, in 
the suppression of noise, and in styling which have made 
most of the passenger cars more than ten years old 
obsolete. It includes the new approach to motive- 
power problems which the success of the high-speed 
trains has brought about. 
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The popular success of these trains from the very 
outset has directed engineering development into chan- 
nels from which results are only beginning to flow. 
The passenger-car truck has been the subject of ix 
tensive study, first, to determine the fundamental re- 
lationships of car body to track and of the interposed 
parts to both, and, second, to develop the best prac 
ticable approach to the ideal in a truck assembly, 
Tangible results of this work will be seen after wa 
restrictions on materials and manpower are off. Other 
fields of development, the practical effects of whic: 
will be felt after the war, are car heating, air condi- 
tioning and lighting. Braking of high-speed trains :: 
not an unsolved engineering problem, but as higher 
speed schedules become more and more prevalent, more 
and more trains will be controlled by the electr-| 
pneumatic type brake with its faster and smoother 
action. Disk brakes are also ready to render an in- 
creasing service, thereby relieving the severity of wheel- 
operating conditions on high-speed trains. The im 
provement of coach-seat comfort has recently become 
the object of scientific investigation. 

The influence of the streamliner has been as great 
in relation to motive power as it has in relation t: 
those features of these trains with which the public 
comes in direct contact. Beginning with the 600-h». 
Pioneer Zephyr of the Burlington, there are now 224 
Diesel-electric passenger locomotives ranging in prime 
mover capacities from 1,000 to 6,000 hp. operating on 
22 railroads in the United States. Many of these l» 
comotives, like the trains with which they are associ- 
ated, have established records of high availability. 

The outstanding contribution of these trains with 
respect to motive power was in the relation of train 
weight to horsepower for high-speed schedules. With 
passenger coaches weighing from 60 to 80 tons and 
sleeping cars not far from 90 tons each, trains of 1.00) 
to 1,200 tons were not uncommon on some of the best 
schedules in the country during the years prior to the 
advent of the lightweight equipment. Such trains 
were being handled by locomotives developing from 


3,000 to 4,000 indicated horsepower which provided 


no more than 2.5 to 2.75 hp. per ton of gross ton weight. 
The streamliners demonstrated the importance of re 
ducing weight if faster schedules were to be maintained. 
The first two streamliners had about six prime mover 
horsepower per ton of train weight and a number of 
the later and larger trains had from four to five prime 
mover horsepower per ton of train weight The 
A. A. R. study to determine the maximum drawbar 
horsepower required to operate a 1,000-ton passenger 
train at a speed of 100 miles an hour on level tangent 
track, undertaken in the fall of 1938, developed cal- 
culated speed-distance curves for the acceleration of a 
1,000-ton train with a locomotive developing a max 
mum of 5,000 drawbar horsepower. Over 34 miles 
are required to accelerate the train to 100 miles 2n 
hour, 29 miles of which it takes to lift the speed from 
80 miles an hour to 100 miles an hour. When it is cor- 
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sidered that 5,000 drawbar horsepower, developed at 
ugh speed requires well up toward 6000 indicated 
norsepower, the value of weight saving to future pas- 
enger service is evident. 


[he Possibilities of the 
Combustion Gas Turbine 


X more or less permanent subject of discussion in con- 
rection with the operation of the railroads is that of the 
nost suitable type of motive power to use for handling 
rains. Motive power engineers, whether in the service 
i the railroads or connected with those whose business 
tis to build locomotives, usually approach this question 
rom the standpoint of a particular type of power in 
vhich they have reason to be interested. In this respect, 
hev differ from those in the operating department for 
prime consideration of those upon whom rests the re- 
sponsibility for moving trains is not so much what type 
of motive power to use but whether or not there is an 
equate supply of unfailing hauling power when and 
here it is needed. 

Several times in the history of the railroads it is ap- 
xared that the supremacy of one type of motive power 
vas in the descendency as witness the period when the 
ventual elimination of the steam locomotive was pre- 
lited. Once it was electrification, and electrification 
ound its place; today it is doing an important job in 
hat sphere of railroading to which it is best suited. 
-ikewise, the Diesel- electric locomotive entered the pic- 
ure and because of a combination of circumstances it is 
inding its place in the transportation picture more 
apidly than was the case with the electric locomotive. 
Neither has displaced steam but both will eventually in- 
luence the total number of steam units in service. 

For a number of years the eyes of many motive power 
ngineers have turned toward the steam turbine loco- 
notive but because of certain limitations of space the 
iteam turbine has been handicapped by difficulties that 
ire not too simple to overcome. 

Within recent months we have heard a great deal 
ibout the combustion gas turbine and the fact that the 
Swiss Federal Railways has had a locomotive of this 
‘ype in service for many months has aroused the curi- 
sity of many in the railroad field as to the possibilities 
i this type of prime mover for service on American 
railways. (A description and discussion of the afore- 
mentioned gas turbine locomotive appeared in this pub- 
lication in February, 1943, issue). Since then interest 
in this type of power has become sufficiently general that 
we feel justified in presenting in this issue an article 
descriptive of several arrangements of the combustion 
gas turbine some of which have direct possible applica- 
tion in the field of railroad motive power and some of 
which have relation only to marine and stationary 
power plants. 

The article appearing on page 215 is the first part 
of a comprehensive discussion of the principles and ap- 
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plication of the combustion gas turbine. It should be of 
interest to those who want a background knowledge of 
this subject. The various applications of this prime 
mover which are described in the article range from 
the simple open cycle, which in itself may be suitable 
for application in locomotive service were it not for its 
rather low efficiency, to the more complicated applica- 
tions involving reheating and regeneration. Of the 
various types of potential applications described in the 
article the open cycle with regeneration is the one which 
appears at the moment to have the immediate possi- 
bilities in the locomotive field. 

The gas turbine locomotive appears to have several 
advantages which should cause it to find a place in the 
railroad picture of the future. Some of them are: 
adaptability either to coal or oil; moderate cost per 
horsepower (greater than steam but less than Diesel) ; 
efficiency proportionate to cost; high starting tractive 
force; high potential speed; full-power braking; fuel 
cost comparable with Diesel; low maintenance and lub- 
rication costs and finally the fact that only negligible 
amounts of water are required in its operation. 

Whatever its disadvantages may be will show up as 
experience broadens. At the moment one of the major 
ones seems to be related to a question of materials suit- 
able for high operating temperatures. The develop- 
ments of the war in alloys will probably offer a solution 
to this problem and as the metallurgy advances the in- 
herent advantages of the gas turbine may become more 
pronounced. 


NEW BOOKS 


GUIDE TO WELDABILITY OF STEELS. Published by 
American Welding Socicty, 33 West Thirty-ninth 
street, New York 18. 89 pages 6 in. by 9 in. Price 
$1.00. 

This guide is intended to present to welding engineers 
a system of ductility predetermination and its preserva- 
tion in the heated zone of higher carbon and low-alloy 
steels during welding. It is divided into two sections, 
the first devoted to a general explanation of the entire 
problem of ductility adjacent to welds and the second 
serving as an instruction manual in the application of 
the system in selecting steels and predicting the welding 
conditions which must be met to maintain the desired 
ductility in the heated zone. Loss of ductility next to 
a weld is the result of hardening due to too great a 
rate of cooling in the welding operation. Since the rate 
of cooling is determined by the rate of heat input (cur- 
rent, voltage and speed) and the rate of heat extraction 
(mass and temperature of the base metal), it was pos- 
sible to prepare tables so arranged that the rate of cool- 
ing for any common welding condition could be read 
directly. These tables are most important to the aver- 
age welding engineer who will take the time to famil- 
iarize himself generally with the informational and 
instructive material given in the text. 
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With the 
Car Foremen and Inspectors 


Havelock Shop Builds 


New Cars for the Burlington 
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Steel car parts temporarily stored under the gantry crane just west 
of the blacksmith shop 


I, accordance with its policy of concentrating equip- 
ment maintenance at a minimum number of well-equipped 
shops, the Chicago, Burlington & Quincy now makes 
heavy locomotive repairs primarily at two stops located 
at West Burlington, Iowa, and Denver, Colo. Closing of 
the extensive locomotive maintenance facilities at Have- 
lock, Neb., made this shop available for other use and 
it is now employed for new freight-car construction, and 
heavy rebuilding and repair of freight cars for the Bur- 
lington system. In addition, heavy repairs for all road- 
way equipments, all air-brake work, both locomotive and 
car, and journal-packing and oil reclamation for Lines 
West are handled at this shop. 

The Havelock shops, as now equipped, include all of 
the steel car shop machinery formerly used at the Gales- 
burg, Ill., steel car shop which has been closed. This 
machinery is installed in the blacksmith shop at Havelock 
where the main locomotive shop building is used for 
fabricating car parts and assembling freight cars. The 
original erecting and machine shop building is now a 
paint shop, also used in part for repairing the larger 
units of roadway equipment. There are also three large 
dry kilns and a modern mill-room so that all lumber 
shipped to Havelock for use in connection with freight- 
car work is kiln-dried and milled at this shop. 

Between 500 and 600 people are employed in all shop 
departments at Havelock, including 100 women, with 
multiple-shift operation on the spacing punches and cer- 
tain fabrication work. There are about 300 employees 
in the stores department. During 1943, the production 
record of this shop was as follows: New cars built, 1,050: 
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Heavy repair work and repairs 
to roadway equipment also han- 
dled —4,763 cars turned out 
in 1943 — Shop for fabricating 
car material added late in 1942 


cars converted, 284; cars repaired, 3,169; wrecked cars 
repaired, 260; grand total, 4,763 cars. 


Havelock Shop Converted for Car Work in 193 


The original Havelock locomotive shop, placed $i 
operation in 1893, was first converted into a car sho 
in 1931, the Galesburg steel car plant being consolidate! 
with it and the machinery moved to Havelock in 4 
tober, 1942. By January 2, 1943, all machinery 
installed and the work of fabricating car material wa 
initiated. 

The steel car-shop machinery, now used in the old 
8014-ft. by 30714-ft. blacksmith shop is located as show: 
in the drawing and includes the individual items give 
in the accompanying table. The largest machines in thi 
group include three Williams & White bulldozers, : 
spacing punch and three punches and shears supplie 
by the same manufacturer, two Hilles & Jones horizonta 


Car body bolster for hopper cars utilizing l-beam for the mait 
strength member 
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Floor plan showing arrangement of machinery in the old blacksmith shop where steel car materials are prepared 


Machine Equipment in the Blacksmith Shop of the C. B. & Q. at Havelock,’ Neb. 


t 3 Electric Electric 
Number Type of Machine motor hp. Number Type of Machine motor hp. 
1 14-in. Serpentine shear (Ryerson) 5 19 Double head grinder US 5 
2 Single-end punch (Williams & Mur 5 20 Oil fired blacksmith forge — 
3 Angle shear (Schulz & Newman) .... 10 21 Face plate — 
4 Power brake (Dreis & Krump) ... 15 22 Oil fired blacksmith forge -- 
5 Furnace with blower and motor (Ferguson) 10 23 Oil forge blower 3 
6 No. 27 bulldozer (Williams & White) ; 25 24 Oil fired blacksmith fo: — 
; Furnace with blower and motor (Ferguson) . s 420 25 Shear (Cleveland) 7% 
8 No. 9 bulldozer (Williams & White) ......... a 50 26 Single-end punch and nid (Beatty). i eoe es 9 20 
9 Furnace (Fer, 1 CCTV — 27-28-29 Single. end punch and shear Williams & White) ...... 715 
10 No. 297 ulld ozer EN stas & White) 50 30 Spacing punch (Williams & White) ................ 25 
11 NS. 416: Drill BK ? 7% 31 and 32 Horizontal punch (Hilles & Jones) ................. 7% 
12and14 1,500-Ib. Steam hammer — 33 Gate shear (Bertschchhhhi ))) 20 
13 Forging furnace with blower and motor ............. 3 34 Metal saw ie 15225945 $20 Aa Mn sheesh e E INASRE 5 
15 Motor driven forging machine (Ajax) .............. — 35 Furnace with motor and blower sicer arase ss 3 
16 Furnace with blower and motor ................ Ls. 5 36 2,500-Ib. Steam hammer (Chambersburg) ............. — 
17 No. 4 hammer (Beaudrù0 h 5 37 Plate shear (Williams & White) ................. 15 
18 Double head grinder ........... cece eee cece eens 3 38 Shape cutting machine with tank rack (Oxweld) ...... — 
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Looking east through the newly-equipped steel fabricating shop of the C. B. & Q. at Havelock, Neb. 


hes, a Bertsch gate shear and three steam 1 essential machines are equipped with jib cranes for the 
ill complement of additional equipment required in handling of heavy material to and from the machines. 
car shop i is installed including necessary fu hic The east end of the Havelock blacksmith shop has 
grinders, forges and an Oxygraph cutting machine. been revised in construction to include an electrically 
fow of material through the blacksmith shop is operated lift door in the upper part which permits the 
east end, past the various machines and out the crane to move out of the shop on a 300-ft. extension of 
i, largely as finished sheets, shapes and pressings the crane runway, thus covering steel storage space just 
r assembly and fabrication into individual car east of the shop. The center track door, 19 ft. high by 
Power lift trucks and tractors are largely used — 20 ft. wide, is in two parts and operates easily on rollers. 
ing materials and heavy parts are moved by A small hinged drop door in line with the crane cab gives 
10-ton 80-ft. overhead traveling crane moved from a suitable opening for this part of the crane. The crane 
alesburg. The provision of a center track enables doors on this end of the shop are electrically operated by 
tars of material to be run into the shop and distributed push-button control from the ground and can be opened 
to the proper machines where work is to be done. All or closed in a little over one minute. 
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Steel car materials, passed out the west end of the 
blacksmith shop, are transferred by a 40-ton double-hoist 
gantry crane to temporary storage or direct to the main 
car shop building where they are taken in at the west 


One of the 70-ton 

composite ballast cars 

which was built at 

Havelock shops in 
1943 


end and fabricated and assembled into the completed 
cars. In this shop, which comprises the machine and 
erecting shop built in 1910, the overhead traveling cranes 
are a great aid in handling material and expediting shop 
work. A new gantry, installed over the stripping track 
east of the main car shop, helps in handling all heavy 
car parts and speeds up the stripping operation. In the 


machine bay of the main car shop, two additional spacing : 
machines are installed. There are also one 50-ton pit . 


riveter, and one 80-ton riveter for sides and center-sill 
riveting. This bay is served by one 6-ton and one 10-ton 
traveling crane. 

One of the illustrations shows typical stacks of shaped 
car parts located under the gantry crane west of the 
blacksmith shop. These stacks include such materials 
as door reinforcing angles for coal cars, hinge-butt angles, 
inside and outside hopper sheets. side braces, hood 
sheets, etc. 

One unusually interesting job, now being done at 
Havelock shops, is making hopper-car body bolsters of 
a structural I-beam, as indicated in the view of one of 
these bolsters resting on the walkway west of the shop. 
This bolster meets all A. A. R. strength requirements 
and constitutes an ingenious design, made possible by 
having the right kind of shop machinery available to do 
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what is desired, and by the development of reliable weld- 
ing equipment and processes. | 

Referring to the illustration, the general construction 
will be evident. The I-beam web is bent cold near one 


A 50-ton composite 
hopper—The output 
of these cars at 
Havelock is now 16 
cars a day 


flange in a bulldozer to give this flange the proper angle 
for the floor slope. Each of the two top side bearings 
consists of two channels placed back to back, riveted 
and welded together, the side bearings in turn being 
welded to the I-beam bolster by the electric process. 
Service tests have demonstrated the strength of thi: 
bolster which is lighter and costs less than the usual type 
built-up pressed-steel car body bolster construction. 


Air Brake 
Questions and Answers 
Installation and Maintenance of Axle Generators 


247—O.—Explain how to make a brake application. 
A.—To make a brake application move the brake valve 
handle to the right, the farther the movement the greater 
the application up to a maximum of 75 Ib. in the full 
self-lapping notch. As the handle is moved to the right 
the cam moves the dog, pusher and attached lever, the 
ends of which are positioned on the inlet valve and the 
exhaust valve. The spring pressure plus the air pressure 
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acting to hold the inlet valve closed is stronger than the 
spring pressure to hold the exhaust valve open, therefore, 
the first movement of the handle cam to move the float- 
ing lever causes the exhaust valve to close, cutting off the 
brake valve exhaust Ex. Further movement of the 
brake valve handle to the right causes additional move- 
men of the floating lever which now fulcrums on the 
closed exhaust valve and opens the inlet valve, allowing 
feed valve air from passage 21a to flow into cavity B of 
the brake valve and thence through connection 11 to the 
contro] pipe. As air pressure builds up in cavity B it acts 
upon the spring loaded piston which forms the exhaust 
valve seat, and moves the piston and exhaust valve 
against the force of the regulating spring, the exhaust 
valve thus remaining closed. The exhaust valve end of 
the floating lever moves with the exhaust valve and 
piston until the regulating spring is compressed suf- 
ficiently to balance the cam pressure on the lever, after 
which the application end of the lever moves away from 
the inlet valve which is then closed by its spring. In this 
manner the self-lapping unit operates to quickly and 
accurately build-up pressure in the control pipe cor- 
responding to the position of the brake valve handle in 
the application zone. 


Shop Testing 
Of Hand Brakes 


Before repaired hand brakes are returned to service 
on the Reading they are tested on a special rack de- 
signed to record the capacity of each unit when it is 
drawn up hand tight. As the brake is drawn up it oper- 


Oxygraph C M-23 gas-cut- 
ting machine shaping hop- 
per-car outside door sheets 
(Y-in. sheets, 15 at a 
time) at the Havelock, 
Neb., car shops of the C. 
B. & Q. These sheets will 
be used in a program for 
building 1,000 hopper cars 
—The production is at least 
4 to 1 over the coping and 
shearing method which 
would otherwise be used 
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Gauge readings on this test rack can be converted to indicate loads 
developed by hand brakes at the brake-cylinder piston 


ates a piston in a closed cylinder serving to compress 
the air in the cylinder. The pressure created is read 
on a gauge which is calibrated in hundreds. Conversion 
figures used for the gauge readings to give the load which 
would be developed at the brake cylinder piston when 
the brake is applied on a car are shown in the table 
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Brake-Cylinder 
Piston-Rod Polisher 


When AB brake cylinders are overhauled it is frequently 
necessary or desirable to polish the piston rod. Although 
this work can be done satisfactorily by hand, a much 
faster and more convenient method is to use a machine 
similar to one designed and placed in operation at the 
Reading car shop, Reading, Pa. A shaft for a polish- 
ing brush was attached to an air motor and the assembly 
firmly mounted on a movable work bench. Guide rings 
placed in front of the brush shield are of the proper 


Piston rods are polished before reassembly of AB cylinders 


diameter to receive and hold the piston rod in position 
at the brush. While the operator rotates the rod by 
hand during the polishing action a foot-pedal control 
starts and stops the motor which rotates the brush. 


Removing Collars 
From Roller-Bearing Axles 


A special device for removing shrink collars from roller- 
bearing car axles has been developed at the South Tacoma, 
Wash., shops of the Northern Pacific. Referring to the 
illustration it will be seen that this device consists of 
a small air cylinder with a hose and pipe connection from 
the shop air lines, the cylinder being applied in a steel 
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yoke, the side bars of which are spaced far enough apart 
to fit over the end of the axle and engage the roller bear- 
ing collar by means of two screws, as indicated. The 
cylinder piston rod passes through a hole in the head 


Device for removing shrink collars from roller bearing axles 


of the yoke to which it is firmly secured by two large nut: 
and this construction holds the cylinder in line with 
the guide bars but permits the cylinder to move within 
the bars. 

In operation, therefore, when the ends of the side bar: 
are attached to the shrink collar and a small amount o! 
air pressure is admitted to the cylinder, the piston roc 
is forced outward, taking up any slack and exerting : 
pull on the yoke. This tends to draw off the shrink 
collar. 

The application of a small amount of heat uniform) 
around the roller bearing collar causes it to expan 
slightly, relieving the pressure on this shrink fit an 
allowing the collar to be quickly removed under operatio: 
of the air cylinder. 


Santa Fe car inspection force looking over a train of military supplie 
at Wellington, Kan.—Car oilers are giving the journals and journal-bo 
conditions special attention 
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IN THE BACK SHOP 


AND ENGINEHOUSE 


Enginehouse Transfer Tables 


Ww HEN there is need to hurry, the Chicago, Rock Island 
& Pacific can change a truck on a Diesel-electric road 
locomotive in 45 minutes at any one of the seven points 
where it has installed enginehouse transfer tables. To 
make this time requires the use of more men than are 
normally used for this work, but it serves to indicate the 
effectiveness of the tables which have now been adopted 
as standard equipment for this service by the Rock Island. 

The table occupies two stalls in a section of the engine- 
house devoted to running maintenance of Diesel-electric 
locomotives, both road locomotives and switchers. The 
table is 18 ft. long and 14 ft. wide and is designed to 
operate in a curved pit. It is equipped with four double- 


Rock Island finds that tables serv- 
ing two adjacent stalls in engine- 
houses are well suited to require- 
ments of Diesel-electric locomotives 


flanged cast-iron wheels fitted with roller bearings ro- 
tating on steel axles. The main frame consists of two 
heavy girders bolted to double channel trucks with heavy 
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The transfer table in service—The cab has been lifted by the jacks and the truck, which has been disconnected, is on the table, being drawn 
out by means of the overhead crane 
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Table Lock 
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ussets to insure the rigid connection needed to hold 
ne table square. 

The top of the table is decked over only outside the 
ails with 15$-in. pine planking. A lever and ratchet 
rrangement is used on all but one of the tables for 
woving it on its rails and there is a locking device for 
olding the table in position while the trucks are being 
olled on or off. The table is designed to withstand a 
ve load of 165,000 Ib. and to travel with a load of 
7,000 Ib. 

In all but one of the installations there is an overhead 
rane which spans both tracks. The installation at Chi- 
ago, which is shown in the photographs, employs a 
rane which spans only one track. In this case also 


he table does not have the lever and ratchet mechanism. 


ad is moved by the crane with the aid of a cable and 
patch block as shown. When the work must be done 
na hurry, enough men are used to push the table from 
ne track to the other. . 
! The primary function of the crane is to lift trucks for 
removal of wheels and to remove and apply traction 
ptors. A 25-ton crane is required for six-wheel trucks 
id a 15-ton crane for four-wheel trucks. 
en a truck is to be removed, the locomotive is 
ght in over the turntable into the enginehouse so 
kat the truck to be removed rests on the transfer table. 
Motor leads and air hose are disconnected and center- 


in lock removed, after which the end of the locomotive: 


s raised about 18 in. by means of air-operated mechan- 
cal jacks under pads back of the truck. The step and 
kirting on one side are then removed and the truck 
noved out sidewise on the transfer table. 

When the table is moved over to the adjacent track. 
he truck may be replaced with another or repaired and 
eturned to the locomotive. About an hour's time is 
equired to change out a motor from a truck and a wheel 
hange requires about an hour and fifteen minutes. 

Among the advantages of the transfer table are that 
ts cost is low—only a shallow pit is required, a com- 
ete truck can be changed out, and no heavy overhead 
tructure for supporting the locomotive is required. It 
3 possible to employ the same procedure às described 
without the table, but this requires the removal of the 
3lot on 4 locomotive units, an operation which requires 
it least an hour for either removal or application. 

The transfer tables were engineered and installed 
inder the direction of the mechanical and engineering 
lepartments of the Chicago, Rock Island & Pacific, and 
were built by the Whiting Corporation, Harvey, Ill., and 
the Nichols Engineering Company, Chicago. 


Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. All communications should bear the name 
end address of the writer, whose identity will not be 
disclosed when request is made to that effect.) 


Bushings for 
Stoker Transfer Hoppers 


Q.—What method do you recommend for bushing transfer hop- 
pers in locomotive stokers? 

A.—One railroad has found the method illustrated to 
he satisfactory. When the transfer hoppers are badly 
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worn in the elevator screw bore, or worn through the 
side wall at any spot, they are rebored and bushed with 
steel bushings which are staybolted in place and welded 
around the edges. The oxyacetylene process is used on 


Six-53- staybolts 
riveted in before 
welding. Staggered 


Bushing cut away at 
inlet after welding 


in place Housing to be 


bored to tl)" l. b. 


Section A-A 


Steel bushings, staybolted and welded in place, can be used to extend 
the life of stoker transfer hoppers 


this road and steel rods are employed for work on steel 
hoppers. Bushings for cast iron hoppers are welded 
with a bronze rod. : 


Applying Wheel 
Hub Liners 


Q.—What is the usual practice followed in welding hub liners 
tc mounted wheels? 


A.—The illustration shows the method employed by 
one railroad which has proved successful and may be re- 
garded as typical. When lining hubs on mounted driving 
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Method of application of split liners to hubs on mounted driving wheels 


or truck wheels the practice is to split the liner ring 
which is then applied and welded to the hub in two sec- 
tions. Three-inch skip welds are made on the circum- 
ference of the liner with additional welding to the hub 
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_ through drilled, countersunk holes. 


Steel liners are ap- 
plied with steel rods and cast-iron liners with bronze. 
It is particularly important that the liners be clamped 
tight and flat against the hub before welding is started. 


Machining 
Crown Brasses in Pairs 


Crown brasses are being machined in pairs in New 
York Central shops since the development of a special 
The rough 


two-section arbor for use on engine lathes. 


Crown brasses are machined in pairs by the use of this special arbor 


castings are mounted opposite to each other in the two 
sections of the arbor to give balance. Two tool posts 
are provided in which high-speed tools are used. The 
rigidity of the arbor permits heavy cuts to be made. The 
machine shown was rebuilt and the special arbor was 
installed at the Collinwood shops at Cleveland, Ohio. 


Dry Rolling 
Journals and Crank Pins 


Exceptionally good results are being secured with the 
dry rolling of locomotive main journals and crank pins 
at the Denver, Colo., shops of the Chicago, Burlington 
& Quincy. The finish secured is even more highh 


polished in appearance than with oil rolling and in fact 


Dry-rolling a pair of locomotive main journals at the Denver shop: 
of the C. B. & Q. 


looks like a ground job. Moreover, the absence of ol 
in the rolling operation avoids any possibility of wash- 
ing dust particles onto the journal in advance of the roller 
and the machine operator can see what the roller is doing 
more clearly than when the journal is flooded with oil 

The operation of dry rolling at the Denver shops is 
preceded by the usual practice of finishing journals with 
a l$5-in. feed using a 5$-in. high-speed steel tool bit 
having a flat cutting edge about 36 in. long. This too 
bit has the usual rounded corner to finish the small file 
at the driving-wheel hub plate. | 

The finishing tools are removed from the wheel lathe 


How the petticoat pipe and smoke stack extension (left) and the spark arrester (right) are removed from a Santa Fe locomotive 
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ovl posts and rollers inserted as shown in the illustration. 
Jefore starting to roll, however, the wheel lathe is started 
nd the operator uses a rotary abrasive wheel, faced 
vith a well-worn piece of the finest emery cloth avail- 
ble, to make a single pass once across the whole length 
f the journal to buff off the tops of the tool marks. 

In dry rolling, the journal must be kept as nearly 
ibsolutely dry and clean as possible. No wiping of the 
ournal, for example, with either waste or rags is per- 
nitted, but, after buffing, the journal is blown off with 
ur and brushed lightly with a clean bench brush to 
remove any small particles of abrasive of dust which 
would otherwise become imbedded in the steel during 
the rolling operation. 

The roller-bearing roller, a 7-in. diameter wheel, with 
a 5g-in. face and a 3$-in. radius on the leading edge, is 
set at the required angle as indicated by experience and 
checked for resetting by a marker dowel. Before start- 
ing to roll the journal, the roller itself is cleaned and 
polished lightly with a fine grade of worn emery cloth 
to remove any dust particles. The rolling operation is 
then performed on both journals at once in the usual 
manner, there being no appreciable difference in the time 

ired for the operation. 
addition to dry rolling driving wheel journals, as 
illustrated, this same method is used for furnishing crank 
pins in the combination journal afd crank-pin-turning 
machine, except that three-point rollers are used instead 
ofa single roller. All rollers generally in use at this shop 
are made of alloy steel. S.A.E. Specification 52,100. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
_ will not be disclosed unless special permission is 
à given to do so. Our readers in the boiler sho 
ere invited to submit their problems for solution. 


Pi 


‘Application of Waist- 
i Sad Guide-Yoke Sheet Angles 


: d the angle flanges of waist-sheets and guide-yoke 
tests. be riveted directly to the shell of a boiler? We have 
GWelderable trouble in patching boiler shells which have cracked 
through these angle rivet holes and find it impractical to apply 
Mirbes with the angles riveted to the patches.—F. D. M. 

Ac With the exception of small boilers designed for 
fessure, the present practice of applying waist- 
igles is not to rivet the angles directly to the boiler 
A bearing plate is riveted on the outside of the 
EE The boiler may slide back and forth on the angle 
NM supported by the waist sheets, with the bearing 
s a protection for the shell, or the angles can be 
Wed directly to the liner plate, but, not through both 
Wet and shell. 

A angle liners of the guide yoke sheet are similar 
nn to waist-sheet liners or bearing plates, with 

‘eateption that the angles must be riveted or made 
Secure to the liners. In applying patches on the outside 
^f the shell, due to cracks in the shell under the waist- 
sheet angles, the angles should not be riveted to the patch. 


uy 


-A ente Engineer 


-oc— — f 


Calculating 
Air Openings in Ashpans 

Q.—How is the amount of air opening in a locomotive ashpan 
determined? Is it based on the amount of coal required to oper- 
ate the locomotive?—F. B. 

A.—The amount of air opening required in a locomo- 
tive ashpan is generally computed from the boiler tubes 
and flues. The most common practice is that the air 
openings in the ashpan should not be less than 100 per 
cent of the total tube and flue area, with the possible 
exception of narrow firebox locomotives used in switch- 


Tubes-No.of 230, Size 2% Holesin F.T. 237 Dia., 
B.T. If Dia., Pitch F.ond B. 2" f : 
Flues-No.of 36, Size 5. Holes in F.T.5 d, S.T A Í Dia, 


A boiler having this flue and tube arrangement requires 1,083.54 sq. in. 
of openings in the ashpan 


ing service, where this percentage may be as low as 
60 per cent of the total tube and flue area. To determine 
the required air opening of the locomotive the tube lay- 
out of which is illustrated, one must first obtain the net 
cross-sectional area of the flues with the superheater units 
in place as follows: Internal cross-sectional area of 
5%-in. O.D. tube, No. 9 B. W. G. = 21.27 sq. in.; ex- 
ternal cross-sectional area of 1 - in. O.D. superheater 
pipe — 1.77 sq. in. Each superheater unit is composed 
of four pipes ; therefore, the total cross-sectional area will 
be 4 X 147 = 7.08 sq. in., and 21.27 — 7.08 = 14.09 
Sq. in., the net cross-section area of one flue. 

We note that there are 230 2-in. O.D. tubes and 36 
514-in. O.D. flues shown in the layout illustrated. The 
internal cross-sectional area of one 2-in. O.D. tube, No. 
12 B.W.G. = 2.49 sq. in., and 230 X 2.49 = 5727 
sq. in. Add 36 X 14.19 = 510.84 sq. in. for the super- 
heater flues, including a total gas area through the boiler 
of 1,083.54 sq. in. 

The boiler having a tube layout as shown would re- 
quire 1,083.54 sq. in. of opening in the ashpan. On 
wide fireboxes the openings are provided on all sides 
directly under the firebox ring. On narrow fireboxes 
with deep pans the openings are provided in the sides 
of the ashpan itself. 
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Grinding Jig for 
Air Compressor Cylinders 


The grinding jig, illustrated, is being used at the 
Sacramento, Calif., shops of the Southern Pacific for 
grinding air-compressor cylinders. Used on a Micro 
internal grinder, this device consists of a hollow cast 
iron casting, made as shown in the drawing, with faces 
and bottom finished true and a sheet iron cover to which 


A jig used for grinding air-compressor cylinders on a Micro internal 
grinder 


an air suction exhaust line is attached, acting as a trap 
for the dust from grinding. 

This jig was developed primarily to insure alinement 
of all centerpieces and cylinders when changing cylinders 
from one compressor to another due to wear or break- 
age. The jig is located and secured to the grinder 
table with dowels and clamps, and can be reset to the 
correct position accurately whenever it has been removed 
from the machine for other work. Dowels are located 
in the face of the jig to correspond with the original 
dowel holes in the cylinders as received from the manu- 


facturer. Trams are used to aline the table for both 
vertical and horizontal positions to bring cylinders to 
perfect centers. With the use of this jig, no laying out 
of centers or checking of old witness marks of former 
rebores is necessary. 


Gage for 
Machining Crosshead Shoes 


The crosshead shoe gage illustrated has one fixed and 
one sliding head designed for use as outside and inside 
calipers, the inside dimension including a small allowance 
for lateral play. This gage is first applied over the guide 
to obtain the exact width, the sliding head being secured 
in place with a thumb screw. The crosshead shoe is then 
machined to fit the other portion of the gage which makes 
allowance for the required lateral play. This type oí 


Gage for machining locomotive crosshead shees 


crosshead shoe gage is in use at the South Tacoma, 
Wash., locomotive shops of the Northern Pacific where 
it has been giving excellent service. 
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Rock Island Relights 


LaSalle Street Station 


| 


| 


| 
| 
L. the relighted 


in waiting room show- 
li number of the new 
| lighting units 


Tur Chicago, Rock Island & Pacific recently converted 
he lighting of the LaSalle Street Station at Chicago, 
l. The work consisted primarily of replacing the old 
rnamental heavy brass fixtures with new ones of simple 
nd pleasing appearance, made almost entirely of glass. 


Some of the 94 reclaimed brass fixtures—The soldier is holding one 
of the new units 
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Substitution of old lighting 
fixtures for new greatly im- 
proves the appearance of the 
station, reduces power load, 
and salvages 4,800 lb. of brass 


In the process of conversion 4,800 Ib. of brass were 
salvaged. The lighting load on the station was reduced 
8 kw., lighting intensities were considerably increased, 
and the appearance of the station greatly improved. 
The old lighting fixtures were open-top bowls, suspended 
on chains or brackets from the ceiling, each fitted with 
six 60-watt lamps. The absorption factor of the glass in 
the bowls when clean was 55 per cent and, since the 
bowls were open at the top, the accumulation of dirt 
soon reduced the efficiency to a value well below this 
amount. A few of the bowls were mounted flush in 
the low ceilings of corridors and passageways, but since 
these were not open at the top their over-all efficiency 
was probably somewhat less than that of the suspended 
fixtures. 

The original pendant fixtures were supplemented by 
bare lamps arranged in a square around the center 
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of the waiting room ceiling. A part of these may be 
seen at the top of one of the illustrations. 


New Lighting Unit 


The new lighting units, supplied by Anderson Lighting, 
Chicago, Ill, consist of white enamelled enclosing glass 
globes having a clear stippled bottom surface. The unit 
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Distribution curve for a No. 808 Anderson lighting unit, fitted with 
E a 200-watt lamp 


known as No. 808 is made to fit 6-in. holders. Since it 
is totally-enclosed, the problem of keeping lamps and 
fixtures clean has been greatly simplified. Most of the 
units are fitted with 200-watt, 120-volt, 3,700-lumen 
PS30 inside frosted medium base lamps. The distribu- 
tion curve shows light distribution for the bare lamp 
and for the lamp inside the luminaire. The lighting unit 
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without its suspension chains weighs 6 lbs. 2 oz. Mo 
of the units are mounted on simple wall brackets, whi 
others are suspended directly from the ceiling. TI 
bare lamps formerly used in the ceiling (sometim 
referred to as "carnival" lights) have been replaced b 
six of the Anderson units, each equipped with 300-wa 
lamps. 


Salvage 


Removal of the old units was started almost a vea 
ago. They included 94 ornate brass fixtures. Includ 


ing brackets and chains they represented 4,800 1b. c 
brass, the scrap value of which was sufficient to pa 
for a considerable part of the cost of the new units. 


One of the No. 808 enclosing glass globes showing the clear stipplet 
lower surface used to effect good distribution with low  absorptio: 


Interior of the station 
before relighting—Some 
of the old suspended 
bowl type reflectors may 
be seen at the rear—A 
part of the square of the 
bare lamps is shown :! 
the top 
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Service Interruptions Reduced By 


lesting Electrical Insulation 


Wsscrarios is a “necessary evil” in electrical apparatus. 
It occupies useful space which the designer would prefer 
to utilize for conductors or magnetic circuit; however, 
it is an essential part of every electrical machine. Further- 
more, insulation is the most vulnerable part of a machine 
as it is subject to mechanical damage, thermal aging, 


A= Minimum Values do not apply 
to Auxilary Machines. 


0 200 400 800 


Rated Voltage 


1000 


Fig. 1—High potential tests for railway motors and other rotating 
machinery for rail cars and locomotives of rated voltages up to 1,000, 
ASA. C35, AIEE No. 11 


and the deteriorating influence of moisture, oils and cor- 
rosive atmosphere. It is desirable to maintain the qual- 
ity of insulation at a high level to insure satisfactory 
operation. A well thought out testing program with ade- 
quate test equipment and trained personnel will go far 
in minimizing service interruptions from insulation fail- 
ures as incipient faults can be weeded out during the 
periodic testing. Defective insulation should fail under 
test in the shop rather than in service. 


Purpose and Adequacy of Insulation 


The purpose of insulation in electrical apparatus is to 
separate circuits and parts of different potential. This 
is accomplished by (1) providing suitable spacing or 
striking distance through air; (2) separating by suffi- 
cient creepage distance across an insulating surface or 
through porous insulation; and (3) enclosing one ele- 
ment of the circuit within an insulating film or separating 
by a solid dielectric barrier having suitable dielectric 
strength. 

f Insulation development engineer, transportation and generator engineer- 


ing department, Westinghouse Electric & Manufacturing Company, Pitts- 
burgh, Pa. 
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By Graham Lee Moses? 


Suggestions for using the 
various available methods 
to determine the condi- 
tion of insulation cor- 
rectly and accurately 


On most electrical apparatus, all three methods of in- 
sulating are employed as it is practically impossible to 
completely enclose all of any circuit component in a 
solid dielectric sheath. It is highly desirable to use this 
third method because of the tremendous increase in 
breakdown voltage obtainable in a given space in com- 
parison with the other two. 

The adequacy of insulation for a given service is dem- 
onstrated by high potential tests. Since the nature and 
purpose of such tests are varied, a brief review of the 


0.08 
Electrode Spacing-Inches 


Fig. 2—Approximate creepage flashover characteristics of clean, dry 
insulation 
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classes and purposes is essential to any discussion. It 
is generally agreed that laboratory or factory tests cannot 
simulate conditions of service or completely prove that 
insulation is suitable for operation in a specific service. 
In this connection, it must be recognized that insulation 
has many other important properties in addition to dielec- 
tric strength, and that selection on the basis of initial 
dielectric breakdown strength alone does not necessarily 
produce the best design. The physical characteristics of 
the insulation and its thermal endurance determine how 
well its initial dielectric strength is maintained through- 
out its life, as the ability of the insulation to withstand 
physical abuse is of utmost importance. 
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High Potential Tests 


High potential tests are most generally made on insu- 
lation for the following reasons: 

(1) Tests to destruction are made on typical mate- 
rial specimens to determine the general characteristics. 

(2) Proof tests are made on insulation during manu- 
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Fig. 3—Curves showing effect of temperatures on typical railway 
and industrial motors 


facture to detect flaws. Such tests are frequently made 
during the fabrication of the insulation and manufacture 
of the coils as well as winding of the apparatus. Tests 
of this sort are primarily a matter of manufacturing 
economy to detect mechanical damage before repairs or 
replacements are too costly. 

(3) Acceptance tests are made on new apparatus to 
demonstrate that the insulation strength of the completed 
apparatus is above a certain specified level. 

(4) Operation check tests are made in service to in- 
sure that the apparatus is in usable condition and that 
there are no incipient flaws in the insulation which might 
make it unsuitable for operation. 

The values for testing new apparatus are well estab- 
lished standards and are intended to include suitable fac- 
tors of safety, determined by experience, to insure that 
the insulation will withstand (a) continuous application 
of rated voltage throughout the expected life of the ma- 
chine; and (b) occasional over-potentials encountered 
in normal operation due to switching, surges, etc. 

Usually, standard acceptance tests are of one minute 
duration and are based on the formula : 

E;:=MXE+C 
E = Rated voltage of the apparatus 


C = Specified constant voltage DEAR 
M = Multiplier for the particular application 


On railway apparatus A.I.E.E. Standards No. 11 
specifies that M = 2 and that for machines operating on 
grounded circuits, C = 1,500, with E, minimum = 2,500 
volts, while for machines operating on ungrounded cir- 
cuits, C = 1,000 with E, minimum = 2,000 volts. The 
minimums do not apply to auxiliary apparatus. These 
relations are shown graphically in Fig. 1. 
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_ Similar high potential tests (operation check tests) 
in service are not standardized and vary widely at the 
discretion of the operating organization. In ‘general, 
it may be said that such a test should not be less than 
50 per cent of the standard test value for a new machine 
and preferably approximately 75 per cent of that value. 
An important factor sometimes overlooked is that in- 
sulation thickness varies oir different designs for the 
same voltage. In some instances operation check tests 
are used which will not detect a complete puncture in 
the ground insulation when it is dry. Fig. 2 shows the 
approximate creepage flashover voltages for small 
creepage distances. Test voltages should always be in 
excess of these values for the insulation wall thickness 
being tested. 

Before applying high potential tests to apparatus in 
service (and in the factory) it is desirable to apply some 
non-destructive test. Frequently such a test will in- 
dicate the necessity of preventive maintenance (such as 
drying or cleaning) in time to avoid failure which would 
have occurred had the hi-pot test been applied directly. 
Insulation resistance measurements are commonly used 
for this purpose. 


Insulation Resistance 


'The insulation resistance of a machine between wind- 
ings and the frame is not a measure of the dielectric 
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Insulation Resistance Multiplier 
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Fig. 4—Effect of temperature change on insulation resistance—To 
estimate insulation resistance multiply observed value by multiplier 
for temperature increase or decrease 


strength of the insulation. However, when properly in- 
terpreted, it may afford a useful indication of whether 
or not the machine is in suitable condition for oper- 
ation or for the application of the dielectric or other 
tests. Periodic insulation resistance tests of machines 
in service are recommended as a means of detecting 
whether operating conditions have caused a change m 
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e condition of the insulation. Such changes may re- 
lt in reduced dielectric strength or may be indicative 
reduced creepage insulation resistance from suríace 
‘posits of dirt, moisture, or even oil, etc., resulting 
om operation. 
A high value of insulation resistance is usually indica- 
ve of clean and well dried insulation but is not by 
self proof that the insulation does not have mechanical 
ults of a type which may not appreciably affect the 
easured value of insulation resistance, yet which may 
wise the insulation to break down upon the applica- 
on of voltage. 
Insulation resistance varies greatly with changes in 
1nperature even while moisture conditions are stable. 
In addition the drying effect of high temperatures 


Time - Minutes 


Fig. Insulation resistance vs. time for armatures of railway motors 
tested at 500 volts d.c. 


nust be considered.) Fig. 3 illustrates the effect of 
emperature variation on an industrial motor with Class 
A insulation and a railway motor with Class B insu- 
ation. The temperature effect shown in this curve is 
wpical of clean dry insulation of this general type. 
The following approximate formula is useful in esti- 
mating the effect of temperature changes where the 
temperature change is not too great. 


R=rC 

Where 
R = Insulation resistance at T°C. 
C = Constant 


44 for Class A insulation“ and .63 for Class P insulation“ 
(as used on industrial and railway motors) 

T—t 
Exponent 

10 


A convenient method of translating insulation re- 
sistance observed at one temperature to the equivalent 
value at some other temperature is shown in Fig. 4. 

Time of uninterrupted voltage application has a con- 
siderable effect on the observed insulation resistance 
value as illustrated in Fig. 5. Different materials and 


conditions of insulation have their own characteristic 

* These pt id are for these particular ty of insulation when 
clean and dry. change slightly as the insulation becomes dirty or 
takes up moisture. E Fais change with temperature is so great that consid- 
eration must always be given to temperature differences when comparing 
insulation resistance values. 
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curve slopes. Insulation resistance continues to increase 
as the voltage is applied uninterruptedly. It may in- 
crease for many minutes, reaching a value several times 
the one minute reading. As a general statement it may 
be said, the longer it takes the insulation resistance 
to reach stability, the higher the quality of insulation. 
Wet or dirty insulation will quickly reach a state of 
equilibrium. 

The observed insulation resistance value will be af- 
fected by the voltage applied to the insulation under 
test. Usually the observed value will decrease somewhat 


Unguorded Electrode 


Guard Electrode 
Specimen ; 


Guarded 
Electrode 


Guard Electrode 


Micro -Ammeter Guarded Electrode 


Electrode 


Fig. 6—(Above)—Conventional guard arrangement—(Below)— Sim- 
plified guard circuit for insulation resistance testing 


with an increase in applied voltage. It is therefore im- 
portant to use a standard voltage for comparative data. 
Usually, 500 volts d.c. is used for such observations. 

Values of insulation resistance are markedly affected 
by residual charges retained in the winding. For this 
reason windings should be discharged by grounding for 
several minutes before. observing insulation resistance. 

Relative moisture content of the insulation can be 
detected by insulation resistance values. This condition 
is indicated by (a) lowered insulation resistance; (b) 
insulation resistance value quickly becoming stable after 
application of voltage; and (c) a reduction in the ratio 
of cold to hot values. High moisture content in the 
insulation is likely to produce failure of the main ground 
insulation resulting in complete shut down of the equip- 
ment unless it is dried out and perhaps retreated. Use 
of guard circuits will have little effect on the observed 
insulation resistance of wet insulation. 

Surface dirt and creepage across slightly conducting 
surfaces can be detected by insulation resistance meas- 
urements. This condition can be detected in three ways, 
namely, (a) reduction in observed insulation resistance ; 
(b) shorter time for insulation resistance value to reach 
a steady state; and (c) change in the ratio of cold to 
hot insulation resistance values. By using guard cir- 
cuits on the creepage surfaces, considerably higher in- 
sulation resistance values will be observed on dirty in- 
sulation. Such conditions of dirt may cause surface 
flashover without serious damage to the basic insulation. 
Cleaning the dirty creepage surfaces may prevent dam- 
age and service interruption. 

A guard circuit for insulation resistance testing is 
shown schematically in the diagram. It consists of a 
simple insulation resistance testing circuit, in this case 
including a voltage source, a voltmeter, a miero-ammeter. 
insulation specimen and electrodes. One electrode is 
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completely surrounded by a guard ring. The function 
of the guard ring is to collect surface leakage currents 
and by-pass the micro-ammeter. This combination will 
give the volume resistance of the specimen as the guard 
by-passes surface leakage currents. By the use of such 
guard circuits, which are somewhat more complicated 
on direct reading insulation resistance meters, it is pos- 
sible to separate surface leakage currents from straight 
conducted currents. 

Insulation resistance data may be obtained with rea- 
sonable satisfaction by the use of a high resistance volt- 
meter, a micro-ammeter or a direct reading resistance 
meter. The latter type is preferable as it provides an 
uninterrupted high voltage of controlled value and is 
direct reading. The “Megger” type of meter has long 
met this need and motor driven Meggers are now avail- 
able which eliminate the chore of cranking as well as 
providing closer speed control for the generator. The 
electronic type of "megohm bridge" is particularly well 
suited to measure very high insulation resistance and 
to maintain a controlled voltage uninterruptedly for 
taking dielectric absorption data. 


High Frequency Testing 


The insulation testing discussed thus far covers the 
ground insulation which has the maximum potential 
stress. However, the insulation between turns, coils, 
layers or phases is equally important to satisfactory 
operation. Such insulation is difficult to test except dur- 
ing manufacture unless special equipment is used. This 
class of insulation can be tested by applying a high 
frequence voltage (usually several thousand cycles) 
across the winding terminals. High frequency is used 
to permit application of a high potential to the winding 
circuit and still keep the current through the winding 
to a low value by setting up a high impedance. In this 
manner the total voltage applied to the winding is dis- 
tributed in a fairly uniform manner across the turns 
between terminals. This results in a voltage test be- 
tween adjacent turns or coils of several times normal 
voltage. Such tests have been proven to be satisfactory 
for weeding out incipient failures before thev can cause 
service interruption. There are three basic types of ap- 
paratus which may be used for high potential testing 
of turn insulation, as follows: 

(1) An early type of high frequency test outfit pro- 
duces an oscillatory high frequency discharge through a 
spark gap. This employs a high voltage transformer 
charging a condenser. which discharges through a ro- 
tating disc air gap. The oscillatory discharge thus pro- 
duced is damped high frequency at the natural resonant 
frequency of the circuit. The condenser is charged on 
each half cycle and a series of these oscillatorv discharges 
takes place in each half cvcle of the transformer power 
supply. The voltage of the high frequency test is con- 
trolled by varying the air gap between the rotary discs. 
A wave meter is used for detecting insulation faults. 
Anv short circuit in the winding changes the inductance 
and thereby the natural resonant frequency of the cir- 
cuit making this device very sensitive. For proper and 
consistent results this device requires technically trained 
personnel to operate and adjust the test apparatus. 

(2) More recently electronic tvpe oscillators have 
heen employed as a source of high frequencv voltage 
for turn insulation and detection of short circuits in 
windings. Testers of this tvpe supply a variable voltage 
at a controlled frequency. Usually the high frequencv 
voltage is measured by means of a cathode-rav oscil- 
lograph. Defects are detected by distortion of wave 
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shape and by changes in amplitude of the wave, whe 
changes in circuit constants (due to faults) are suf 
cient to throw the circuit out of résonance. This te 
equipment provides a satisfactory source of high ín 
quency voltage for testing turn insulation and can | 
operated by testers with only a little training. Hoi 
ever, on some apparatus, it is not as sensitive as othj 
types and frequently certain kinds of faults are har 
to detect. It is particularly useful in testing a larg 
number of similar units on a production line basis. 

(3) A recently developed insulation test equipmer 
is suitable for testing turn insulation, similar to hig 
frequency tests, by applying surge voltages alternatd 
in reverse directions through the winding. It also ca 
be used for testing ground insulation. The equipme 
consists of a surge generator which is alternately cor 
nected to two winding terminals every other half cyd 
(of the 60-cycle power supply) by a synchronous doubli 
throw, two-pole switch. Thus a surge voltage is propa 
gated through the winding. first in one direction an 
then in the other. Their effect is observed on a cathode 
ray oscillograph so that two parts of the winding (o 
two identical coils) can be compared. When the tw 
windings are symmetrical, the images in the cathode 
ray oscillograph are identical and appear as a singl 
image. Any fault, such as a shorted turn, affects th 
two waves differently and produces two images on th 
oscillograph. The shape of the waves can be interprete 
(from experience) as indicating the nature of the fault 
It should be recognized that this device gives com 
parative information regarding two parts of a windin 
or two coils while applying a surge voltage which i 
propagated through the winding. 

To date high frequency testing has largely been con 
fined to manufacturers, but the trend toward increase 
emphasis on electronic devices should awaken interes 
in this very useful tool. It should be suitable for us 
in larger repair shops with trained personnel where: 
high insulation level is being maintained. Normal test 
ing technique with high frequency test sets is to app 
the same test voltage across the winding that is appli 
between the winding and ground as a high potenta 
test. 

The importance of insulation and the fact that mam 
service interruptions are attributed to insulation failurt 
are believed to justify periodic testing: To be of re 
value such a test program should be coordinated wii 
the normal inspection and maintenance program. d 
precise testing procedure and test equipment necessin 
should be discussed with the manufacturer and the sett 
made with careful consideration of the requirements 0! 
the service and the importance of avoiding service . 
terruptions. 


z " j e 
Westinghouse foreman gives instructions on insulation resistanc 


measurement 
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IR RESEARCH PAYS YOU 


Ve 
| A uniform product based on close specifications and uniform inspection 


2 Increased service life, more ton miles per wheel than ever 
Lower manufacturing costs that are passed on to the buyer 


- Helpful data, yours for the asking 


These are but a few of the plus values that users of Association chilled car wheels secure. Back of 
, wheel sold is rigid, unremitting inspection based or sound research and uniform standards. 
Strategic locations of foundries in the United States and in Canada assure swift service. T 
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ISSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 

A o 230 PARK AVENUE, NEW YORK, N. Y. * 445 N. SACRAMENTO BLVD., CHICAGO, ILL. 
NR ORGANIZED TO ACHIEVE: 

o m UNIFORM SPECIFICATIONS * UNIFORM INSPECTION * UNIFORM PRODUCT 

ib 97 


CONSULTING DEPARTMENT 


: Can you answer the following question? Answers 
Turntable Signals should be addressed: Electrical Editor, Railway 
There is always the danger that a locomotive may be Mechanical: Engineer, 30. Chen, Street NY 


moved onto or off a turntable when the rails are not 0 
properly lined up. Can you suggest a system of signals 


: Á I drafti t type lighti - 
or other means which will tell the hostler when the „ room fluorescent type lighting fx 


tures are installed directly over each drafting table as 


tracks are properly aligned? individual lighting units. In another drafting room the 

the fluorescent type fixtures are placed high in the 

Locomotive Trap ceiling so as to give excellent general illumination. 

There are on record instances of hostlers running loco- 3 oe e and disadvantages of both 
motives into turntable pits, but this type of accident is a ia e 


comparatively unimportant when compared to those , 
caused by "runaway" locomotives. No system of signal turntables be constructed in such a manner that any lo« 
lights will control a locomotive of this type; I suggest motive will be stopped should it happen to pass a certa 
point when the turntable rails are not properly align 
As shown in the accompanying drawing, a small cat 
pit in the form of a circular ditch is provided betwe 
the point where the stationary rails end and where 
turntable pit begins. In order to bridge this gap betw 
the stationary rails and the turntable, the rails fastened 
the turntable are extended beyond the end of the ta 
and their free ends are carried by a small pony truck d 
signed to ride on a rail located in the circular ditch. T 
turntable side of the circular ditch would have to 
heavily reinforced so as to be strong enough to stop ar 
locomotive which happens to have a pair of its whee 
drop into the ditch. 
255 If the suggested type of construction were used, I ai 
0 quite certain that a locomotive actually getting into t 


The retaining wall between- the: catch pit and dé tenes pi. Ta turntable pit would be a thing of the past. 
should be reinforced to insure its stopping the locomotive. Ford C. PETHICK 


Units are cleaned and relamped from suspended catwalks paralleling the rows of units—There are 39 miles of such catwalks in the plant. 


Railroad bay of the Bell bomber plant at Marietta, Ga—The area is lighted entirely by two-lamp Sylvania fluorescent fixtures each 5 ft- 
long, mounted end to end 
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e is the PAY-OFF! 


No railroad can wring more miles out of a locomotive than its 
builder has packed into it. Lima-built locomotives give you the 
superior performance, the extra stamina and greater mileage that 
flow directly from Lima’s insistence upon the highest standards 
of design, workmanship, and materials. 


The economic superiority of the steam locomotive has never been 
better demonstrated than by the remarkable record it has set in 
- its speeding of the heaviest wartime traffic. In the current per- 
formance of Lima-built Modern Steam Locomotives will be found 
countless examples of what can actually be expected from steam 


power at its best. 
LIMA 


MA LOCOMOTIVE WORKS MN WORKS. INCORPORATED, LIMA, OHIO 


p. INCORPORATED 
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——— NEW DEVICES ——_ 


Insulation 
Resistance Meter 


An electronic insulation resistance meter 
for measuring the resistance of insulation 
has been announced by the Special Products 
Division of the General Electric Company, 
Schenectady, N. Y. The instrument con- 


G-E 


insulation resistance meter 


sists of a conventional electronic rectifier, 
a Thyrite bridge circuit, and an electronic- 
tube voltmeter. It is available in two types. 
One type has a scale calibrated from 1 to 
50 megohms and measures resistance at 
500 volts dic. The other type has a 0 to 


20,000 megohm total range and measures ` 


resistance over four different resistance 
intervals: 0-5 megohms at 0-250 volts d.c. 
and 5-200, 50-2,000 and 500-20,000 meg- 
ohms at 500 volts d.c. Any range may be 
quickly selected by a panel-mounted rotary 
switch. 


Aluminum Bronze 
Coated Electrodes 


The Air Reduction Sales Company, New 
York, has developed an aluminum-bronze- 
coated electrode, -AIRCO No. 100, de- 
scribed as a high-tensile bronze shielded- 
arc electrode which can also be used as a 
filler rod in carbon arc welding. This 
electrode has a universal application in 
welding most bronzes, malleable or cast 
iron and steel, and is said to produce weld- 
ing deposits of great strength and high 
ductility with resistance to corrosion. The 
electrode also has other specific applica- 
tions for which it is especially suited, such 
as welding manganese bronze conforming 
to Federal Specifications QQ-B-726b, or 
Navy Specifications 49-B-3e, where un- 
usual strength, ductility and corrosion re 
sistance are strict requirements. The 
AIRCO No. 100 can also be used for weld 
ing dissimilar metals, such as cast iron to 
brass, steel to malleable iron, or any tw« 
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metals weldable with aluminum- bronze 
Standard sizes of the electrode are from 
„g in. to ®™e-in. in 14-in. lengths, and 4 in. 
in 18-in. lengths, while sizes from g-in 
to ein. in 18-in. lengths are available on 
special order. 


Stellite- 
Tipped Tools 


T wo styles of tipped tools designed for the 
machining of steel have been introduced 
recently by the Haynes Stellite Company, 
a unit of Union Carbide and Carbon Corp., 
Kokomo, Ind. The new tools consist of a 
cutting tip of Stellite cobalt-base alloy 
brazed or butt-welded to a tough steel 
shank with the proper clearance and lead 
angles ground for turning steel. They are 
recommended for applications employing 
tools that have a large cross section or 
tools that are bent or offset, or for tool 
holders that make the use of solid tool bits 


C) LLISTYLE P| O C—JsTYLE Q 


Tools recommended for use on steel where the 
tools must have a large cross section 


impracticable. Used mainly for turning. 
boring and facing operations these tools 
can also be used for various types of form- 
ing and grooving operations. 

Style P is a right-hand tool; style Q a 
left-hand tool. Both are ground with a 
15-deg. end-cutting-edge angle, a 15-deg. 
side-cutting-edge angle, a 7-deg. end-relief 
angle, and a 7-deg. side-relief angle. They 
are furnished with flat tops so that users 
can grind their own side-rake angle. Five 
sizes of each tool are carried in stock by 
the company. 


Fly wheel Arbors 


The increased use of carbide-tipped and fly 
cutters for milling operations has resulted 
in the development of a fly wheel to be in- 
corporated in the machine drive. The 
coarse-bladed nature of these cutters re- 
sulted in a “bumping” action of the tools 
which is said to be damped out by the use 
of flywheels according to the manufac- 


Flywheel arbor intended for use with fly c 
ters or carbide milling tools 


turers, Weddell Tools, Inc. Roche 
N. Y. 
Flywheel arbors are used to replace ¢ 
standard end-mill arbors and are mount 
on the machine spindles. This combinati 
flywheel and arbor has a nose which i$ 
replica of the nose end of the shell end-m 
arbor, onto which the milling or fly cu 
is fastened and from which it is driv 
The flywheel arbor is made with a counté 
bored back or locating means to fit 4 
milling machine or horizontal boring 
The arbor nose is made in standard si 
from 34 in. to 2% in. in diameter. 
For the use of cutters which fit dired 
on the spindle, a flywheel spindle 
adapter has been developed. The back 
this is counterbored or adapted to fit 
machine-spindle nose, permitting 
mounting of the standard cutter. Simili 
adapters are available permitting the 4 
of taper shank cutters. It is said that 
use of these arbors or adapters allows 
lighter-bodied, less-expensive and m6 
easily handled cutter to be used. Standal 
sizes are stocked and special shapes can 
furnished for particular working set-ups 


Centrifugal Pump 


The Wayne Pump Company, Fort B 
Ind., is introducing a centrifugal pump “ 
handling gasoline or fuel oils which is si! 
to differ from other similar units in that 
is self-priming and air-eliminating in j 
own action, and can be used to pump ire! 
underground storage tanks or to unla 
tank cars from the top. The pump is ald 
adapted to operation with flooded sucth 
where storage tanks are located abl 
ground or where tank cars are unlod 
from underneath. 
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. STARTING EFFORT 
| 


s a feature of the NEW Type F Booster: 


In Canada: 


HE new Type E' Booster will get 
j oes trains started easily. For a 
special starting feature enables the 
new Type E' Booster to develop its 
maximum starting effort right at the 
time it is most needed. 
The new Type E' Booster also de- 
livers higher draw bar pull at speed. 
This is due to a new cylinder design 


with integral inlet and exhaust mani- 


FRANKLIN RAILWAY 
NEW YORK * 


FRANKLIN RAILWAY 


folds, the large steam and exhaust 
passages of which give maximum inlet 
pressures and minimum exhaust press- 
ures. Dynamic balancing, a roller 
bearing crank shaft, and new design 
inlet and exhaust steam ball joints 
also contribute to the smooth opera- 
tion and higher operating speeds of 
the new Type E' Booster. 


*Trade Mark Reg. U. S. Pot. Off. 


SUPPLY COMPANY, INC. 


CHICAGO 


COMPANY, LIMITED, 


MONTREAL 
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The unit incorporates simple hydraulic 
jets in conjunction with a centrifugal im- 
peller. The jets are fed by a small portion 
of the delivery from the large impeller and 
they in turn create vacuum for priming the 
pump and for eliminating vapor and air 
from the suction line. Because the pump 
automatically separates air from the liquid, 
it can be used with meters without the 
necessity of adding air separators. An- 
other important feature of the pump is the 
fact that the centrifugal characteristics per- 
mit the use of a large unit with multiple 
outlets. Regardless of the number of out- 
lets, however, no by-pass valve is required 
so that there is no shock, hydraulic ham- 
mer, or excessive pressure when the outlets 
are closed. Since the pump has only one 
impeller, agitation of the liquid and foam- 
ing are minimized, which are of importance 
in fueling Diesel locomotives. > Pumps of 
15, 25, 100, 200 and 300 gal. per min. are 
available and these units are equipped with 
¥%-, 34-, 3-, 5- and 7%4-hp. motors. A 
complete line of positive displacement 
meters is also available. 


Eleetrie Chain Hoist 


The Harnischfeger Corporation, Milwau- 
kee 14, Wis., has introduced a small Handi- 
Lift electric chain hoist for users having 
need for this type of equipment. The util- 
ity of the unit is increased because it can 
be converted to bolt, hook or trolley mount- 


A 500-Ib. capacity electric chain hoist which 
is readily mounted in a variety of ways 


ing with the changeover requiring the 
loosening of one bolt only. In addition, 
when used in trolley service, it can be sus- 
pended either parallel or crosswise to the 
beam. It is made with a fully enclosed 
construction to permit use under any 
weather, dust, moisture or acid conditions. 

The unit is rated at 500 Ib, capacity with 
the chain tested to 1,800 Ib. Operation is 
by a pull-cord actuating a toggle-lever ar- 
rangement. The chain wheel is splined to 
the drive gear. Limit stops prevent over- 
travel of the hook at both the upper and 
lower limits and dual braking is provided. 
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The motor is of the high-starting-torque, - 


reversible type with the bearings sealed in 
grease. It operates on 3-phase, 60-cycle 
current of either 220 or 440 volts. 


Engine-Driven 
Battery Charger 


A portable battery charger for recharging 
batteries in railway passenger cars is being 
manufactured by The Hobart Brothers 
Company, Troy, Ohio. The generator is a 
300-amp., 45-volt, d.c. flat compound-wound 
machine connected directly to a Chrysler 
T-118 six-cylinder self-starting gasoline en- 


The set is designed to supply two 150-amp. 
charging circuits 


gine with battery ignition. The set is 
mounted on a steel-wheeled truck with hand 
towing tongue, complete with separate but 
inbuilt exciter, control-panel cabinet, am- 
meter with shunt, voltmeter, generator-field 
rheostat and disconnecting switch. There 
are two separate 150-amp. charging circuits 
and generator overload protection is pro- 
vided with 175-amp., 250-volt Fusetrons. 
The set is protected for outdoor service by 
a weatherproof canopy with doors that can 
be closed after the machine has been prop- 
erly set for charging. 


Air Sterilizer 


Equipment for disinfecting air by means of 
an ultraviolet radiation known as the 
Hygeaire system is now being made by the 
American Sterilizer Company, Erie, Pa. 
The Graybar Electric Company and Gen- 
eral Electric Supply Corporation are the 


One of the units of the Hygeaire system 
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distributors. The equipment is a combi 
tion of a GE germicidal tube and a pate 
reflector in a fixture designed to proj 
zone of protection across the area ab 
eye-level. Air-borne bacteria and vin 
are carried into the zone of ultraviolet 
and to their deaths by convected air 
rents. The manufacturers state that 
gives to the protected space the germidi 
effect of 100 air changes per hour. H 
tures claimed for the equipment are 
initial and operating costs, ease of inst 
tion and tube replacement, and long lií 


Speed 
Indicator 


A speed measuring device, which adds 
the number oí revolutions over a period 
six seconds and shows the revolutions 
minute without any calculations, is bel 
offered under the name of Jaeger sp 
indicator, by the James G. Biddle C 


Jaeger speed indicator 


pany, Philadelphia, Pa. The indicator 
fers from the conventional centrifugal ty 
tachometer in that it does not show ins 
taneous speed or speed variations. Inst 
the hands stop automatically at poi 
which indicate the measured speed. 
r.p.m. and feet per minute speeds can 
measured. 

The instrument consists of a special nd 
magnetic watch movement combined w 
a revolution counter in such a way t 
the revolutions are timed for exactly 
seconds. As this is proportional to 
revolutions per minute, the scale is œ 
brated in r.p.m. There are two ratings 
the instrument, one for all speeds up 
2,000 r.p.m. and the other for speeds 
to 10,000 r.p.m. The indicators are 2 
justed to an accuracy within one-half 
one per cent at all speeds above 50 rp. 
for the low-speed instrument and Š 
r.p.m. for the high-speed instrument. 
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Coal on the tender represents not only certain dollars of expense 
but priceless man hours as well. Therefore, its careful conservation is a wartime duty 
« « A generation of railroad men have learned that Security Sectional Arches 
are easy on the coal pile. A complete arch in every locomotive firebox is a fundamental 


step towards fuel conservation. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 


Specialists 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 
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Insulation Tester 


A Model C-2 Megohmer for testing elec- 
trical insulation has been announced by the 
Herman H. Sticht Company, Inc., New 


Megohmer in which testing voltage is supplied 
by a storage battery 


York. The instrument incorporates a spill- 
proof lightweight storage battery from 
which is obtained the necessary 500 volts 
d.c. for testing. The battery voltage is 
stepped up by a vibrator transformer cir- 
cuit built into the instrument. There is 
also a charging circuit which allows re- 
charging to the battery from either alter- 
nating or direct current. The instrument 
has a sensitive meter movement with knife- 
edged pointer and mirror scale which reads 
directly in megohms and ohms. 


Are Welder 


A lightweight, engine-driven welder rated 
at 200 amp., with a rubber mounted engine 
of 29 hp. is announced by The Lincoln 
Electric Company, Cleveland, Ohio. It is 
supplied complete with base and canopy and 
has a current range of 40 to 250 amp. 
Dual control of welding current is accom- 
plished by adjustment of series fields and 
generator speed. The generator control 
assures accuracy of open circuit voltage 


Lincoln, 200-amp. 


engine-driven welder 
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and permits precise control of engine speed 
of from 1,500 to 1,150 r.p.m. for welding. 
These low speeds are used to insure long 
life of the equipment. The generator will 
produce 200 amp. at 1,200 r.p.m. In addi- 
tion, this control may be used to manually 
reduce the engine speed to as low as 750 
r.p.m. to reduce fuel consumption whenever 
it is necessary to stop welding at intervals 
of a few minutes. Weight of the unit as 
illustrated is approximately 1,130 1b. Over- 
all length is 6514 in.; width, 24 in.; and 
height, 4174 in. 


Locomotive Headlight 


Headlights designed for practically flush 
installation on streamlined equipment are 
manufactured by the Electric Service Sup- 
plies Company, Philadelphia, Pa. Known 
by the trade name Golden Glow they are 
equipped with non-deteriorating glass mir- 


Flush-mounting on streamlined equipment is a 
design feature of this headlight 


ror reflectors which are readily cleaned and 
afford continual maximum intensity of beam. 
The reflectors are permanently attached to 
the door frame which does not permit 
training but three mounting lugs are pro- 
vided to make it possible to adjust the 
light for proper direction. Focusing devices 
are availalle or a socket can be furnished 
for use with prefocused lamps. The head- 
lights are built for use with 100- to 250- 
watt, 32-volt, concentrated-filament head- 
light lamps up to and including P-25 size. 


Fire Extinguisher 
Uses Dry Chemieal 


A fire extinguisher employing a dry chem- 
ical as the extinguishing agent has been 
placed on the market by the National Pow- 
der Extinguisher Corporation, New York. 
It is designed especially for use on both 
flammable liquids and fires of electric origin 
and ejects a stream of dry chemical which, 
when activated by heat, is said to form a 
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dense, fire-smothering cloud over a flaming 
area up to 18 ft. across. The insulating 
qualities of the cloud are also said to help 
guard against re-flash and to create a heat- 
deflecting screen between the operator and 
the flame. These qualities permit a closer 
range attack, with greater safety and a 
minimum of heat discomfort to the opera- 
tor. 

The chemical employed is reported to be 
a non-conductor of electricity and harmless 
to humans or delicate parts of motors and 
other machinery. Fully charged, the unit 
weighs 37 lb. It is said to be fast in action 
and can be quickly recharged without spe- 
cial recharging equipment. Both the ex- 
tinguisher and the extinguishing agents em- 
ployed have been approved by the Asso- 
ciated Factory Mutual ‘Laboratories on 
burning oil, alcohol and gasoline fires. 


Oil Filters 
For Diesel Engines 


Clarifiers with flow capacities which range 
up to 500 g.p.h. are now available in the 
line manufactured by the Briggs Clarifier 
Company, Washington 7, D. C. Maximum 
working pressures and hydrostatic test 
pressures have been established to meet 
specific demands of the application. For 
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Sectional view of the Briggs fuel oil clarifier 


small high-speed Diesel engines where 
pressures are high the clarifiers are de- 
signed for a maximum working pressure of 
100 Ib. per sq. in. and are hydrostatically 
tested to 150 Ib. For larger heavy-duty 
units where working pressures are not so 
great the clarifiers are designed for these 
lesser pressures. Pressure drop across the 
refills ranges from 0 to 5 lb. per sq. in. 

Provision is made for registering the 
pressure differential across the refill car- 
tridges by installing one gauge in the upper 
compartment and another in the lower com- 
partment of the tank. Operators can tell the 
exact pressure differential easily and are 
able to determine from it when refill car- 
tridges should be installed. The company is 
prepared to deal also with special applica- 
tions. 
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The ELESCO exhaust steam 
injector provides the highest 
fuel economy of any type of 
feedwater heater per unit of 
weight and cost. Apply them 
and save vital fuel. 


Representative of : 
AMERICAN THROTTLE COMPANY, INC. © 
60 East 42nd Street, NEW Von 
122 8. Michigan Blvd., CHICAGO 


Montreal, Cai 
THE SUPERHEATER COMPANY, ATD. 


May, 1944 
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V. V. Boatner of O. D. T. 
Resigns 


Victor V. BoATNER, director of the Divi- 
sion of Railway Transportation of the Of- 
fice of Defense Transportation, resigned on 
April l. Mr. Boatner, who had held this 
post since it was established, will continue 
to be available in an advisory capacity 
whenever it becomes necessary to call upon 
him. He has been succeeded as acting direc- 
tor of the division by James H. Aydelott, 
formerly deputy director. 


Three Per Cent Loading Rise 
Seen for Second Quarter 


FnEIGHT carloadings in the second quarter 
of 1944 are expected to be about three per 
went above actual loadings for the same 
quarter of 1943, according to estimate com- 
piled by the 13 Regional Shippers’ Advisory 
Boards. 

On the basis of those estimates, loadings 
of the 28 principal commodities will be 9,- 
209,507 cars, compared with 8,943,554 actual 
carloadings for the same commodities in 
the corresponding period in the preceding 
year. Seven of the 13 boards estimated an 
increase over 1943 in second-quarter load- 
ings, while three estimated decreases. With 
respect to commodities, increased loadings 
were estimated for 17 and decreases for 11. 


Correction—Missouri Pacific 
Locomotives 


In the article describing the Missouri Pa- 
cific 4-8-4 type locomotives which appeared 
in the April, 1944, issue, the weight pro- 
portions in the table appearing on page 152 
should be: 


Weight on drivers, per cent of engine weight 37: 2 
Weight on drivers + tractive force ........ 17 
Weight of engine + evaporative heat. surface 92. 1 
Weight of engine + comb, heat. surface .... 65.0 


These proportions are based on a total 
engine weight of 489,000 Ib. which was the 
final weight of the locomotives. 


J. Monroe Johnson 
Succeeds Eastman : 


J. MONROE Jounson has been appointed 
to the directorship of the Office of Defense 
Transportation, succeeding the late Joseph 
B. Eastman. Colonel Johnson, who re- 
mains a member of the Commission with 
relief from routine duties, continues to 
serve on Division 3 and to retain super- 
vision of the Bureau of Service. His role 
with the commission is thus larger than 
was Mr. Eastman’s who functioned under 
leave - of- absence arrangements which 
brought him into commission deliberations 
only when his vote was necessary to break 
a tie. 

Brig. Gen. Charles D. Young, who has 
been acting director of ODT since Mr. 
Eastman’s death, will continue in the posi- 
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tion of deputy director which he held under 
Mr. Eastman. 

Colonel Johnson has been a member of the 
commission since June, 1940, shortly after 
which time he was placed in charge of the 
Bureau of Service, the Bureau having 
charge of the use, control, supply, movement, 
distribution, exchange, interchange and re- 
turn of locomotives, cars and other vehicles 
used in the transportation of property. At 
present the bureau is engaged in adminis- 
tering the commission’s wartime emergency 
powers. 

Colonel Johnson is a civil engineer. He 
was bern in Marion, S. C., May 5, 1878, 
and received his education in the Marion 
public schools and at the University of 
South Carolina and Furman University. 
He is a member of the American Society 
of Civil Engineers, and the Society of 
American Military Engineers, of which he 
was national president in 1940, and at pres- 
ent is a member of its executive committee. 
He is also a charter member of the Ameri- 
can Legion. He was awarded a Distin— 
guished Service Medal by the United States ; 
the Verdun Medal and Legion of Honor 
by France, and the Order of Leopold II by 
Belgium in the first world war during 
which he served with the First Battalion, 
117th Engineers, Rainbow Division — as 
major until April, 1918, and then as lieu- 
tenant colonel. His promotion to colonel 
came in October of that year, but he had 
meanwhile, in September, assumed com- 
mand of the regiment and became chief en- 
gineer of the Rainbow Division. 

Colonel Johnson anticipates that ODT 
will continue to function much the same 
as in the past. 


J. E. Davenport Addresses 
Western Railway Club 


At the regular monthly meeting of 
the Western Railway Club, held at Chi- 
cago on Monday evening, April 17, J. E. 
Davenport, vice-president, American Loco- 
motive Company, presented a comprehensive 
picture of present railway motive-power de- 


Miscellaneous Publications 


"FASTENERS." — American Institute of 
Bolt, Nut, and Rivet Manufacturers, Cleve- 
land, Ohio. “Fasteners” is intended to pro- 
vide engineers and executives with factual 
engineering data on important developments 
in the fastener industry. A program of 
technical research has been inaugurated 
and a number of subjects never before 
thoroughly investigated are being studied. 
The facilities available for the first such 
project already under way at the Technical 
Institute of Northwestern University are 
illustrated in this first edition of the publi- 
cation. 


velopments and future possibilities in a 
paper entitled "Tomorrow's Locomotives.” 
Mr. Davenport reviewed the respective ad- 
vantages and operating characteristics of 
all the major types of locomotives now in 
use or contemplated for American railroads 
and emphasized the dominant part which 
motive power can and must, play in win- 
ning the war and handling the nations traí- 
fic in the postwar period. 

Following Mr. Davenport's paper, pre- 
pared discussions of the same subject were 
presented by A. J. Townsend, chief me- 
chanical engineer, Lima Locomotive Works, 
Inc., who emphasized the great improve- 
ments already effected in modern steam 
locomotives, and by R. P. Johnson, chief 
engineer, The Baldwin Locomotive Works, 
who pointed out that two of the advantages 
of Diesel motive power, namely, standard- 
ization and availability are applicable to an 
increased extent to steam locomotives if 
railroads really care to work on it. 


Backlog of Freight Cars on 
Order Increasing 


Tue large volume of freight-car buying 
currently taking place has resulted in an in- 
crease in the backlog of cars on order and 
undelivered. As of April 1, the backlog had 
increased to about 45,000 cars, as compared 
with 43,300 on March 1 and 38,100 at the 
end of 1943. Of the 45,000 cars, 28,400 were 
on order with contract car builders and 
16,600 with railroad shops. The number oí 
cars on order but without War Production 
Board authorization to build was reduced 
during March to 3,200 at April 1 from 3,900 
at March 1. The 41,800 authorized for 
building were divided about as follows: 500 
remaining to be shipped of the number au- 
thorized from third quarter, 1943 materials: 
4,000 from fourth quarter, 1943 materials; 
9,900 from first quarter, 1944 materials; 
15,500 released in advance from second 
quarter, 1944 materials; 9,800 from third 
quarter, 1944 materials, and 2,100 from 
fourth quarter, 1944 materials. 


Purchases in 1943 Greatest 
Since 1927 


Purcuases of fuel, materials and supplies 
by Class I railroads of the United States 
in connection with their operation were 
greater in 1943 than in any other year since 
1927, according to J. J. Pelley, president 
of the Association of American Railroads. 
Such purchases in 1943 totaled $1,394,281,- 
000, an increase of $134,470,000 compared 
with 1942. In 1927 purchases of fuel, mate- 
rials and supplies totaled $1,395,928,000. 

Purchases increased 10.7 per cent between 
1942 and 1943. Part of this increase was due 
to increased prices, which averaged about 
7 per cent higher in 1943 than in 1942, and 
the-remainder was due to greater volume 
purchased. 

Class I roads in 1943 expended $527,296,- 
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0 for fuel compared with $426,335,000 in 
42. For bituminous coal only, their pur- 
ases totaled $375,398,000 or an increase of 
2,611,000 compared with the preceding 
ar, while anthracite purchases totaled $3,- 
5,000, or an increase of $625,000 compared 
ith 1942. Purchases of fuel oil in 1943 
nounted to $136,905,000, compared with 
9,767,000 in the preceding year. For gas- 
ine, there was an expenditure of $5,782,- 
X in the past year, while for all other 
els, including coke, wood, and fuel for 
umination, expenditures amounted to $5,- 
0.000. 

Class I roads in 1943 purchased iron and 
cel products amounting to $410,803,000, 


mpared with F433, 089,000 in 1942, or a. 


xrease of $22,286,000. For locomotives 
ul car castings, beams, couplers, frames 
ul car roofs, the railroads spent $49,440,- 
X in 1943, compared with $61,359,000 in 
t preceding year. 

For wheels, axles and tires, the railroads 
pended $44,550,000, compared with $41,- 
1,00) in the preceding year; and for bar 
"" and steel, spring steel, tool steel, un- 
ibriated rolled shapes, wire netting and 
hain, boiler, firebox, tank and sheet iron 
aul steel of all kinds their expenditures 
nounted to $28,868,000, compared with 
7.120000 in the preceding year. Purchases 
i special mechanical appliances for loco- 
wtives amounted to $18,478,000. 
Miscellaneous purchases made by the 
lass I roads totaled $305,927,000 in 1943 
mpared with $285,160,000 in 1942. Among 
e items coming under this heading were 
148,000 for lubricating oils and grease, 
luninating oils, boiler compound and 
aste; $19,783,000 for electrical materials; 
9,4440 for non-ferrous metals and prod- 
tts; $7,631,000 for passenger-car trim- 
ings ; and $22,463,000 for locomotive, train 
il station supplies. 


Locomotives on Order as of 
March 1 


Crass T roads had 779 locomotives on 
rder on March 1, compared with 499 on 
w same day in 1943. The former figure 
xluded 264 steam and two electric and 
J Diesel-electric locomotives, contrasted 
ith 352 steam and 147 electric and Diesel- 
lectrice one year ago. 

The Office of Defense Transportation re- 
orted that railroads, other than Class I. 


al SI new locomotives on order on 
farch 1. 


Jetterton Appointed Director of 
WPB Equipment Division 


G. M. BrrrERTON, general purchasing 
rent of the Southern Pacific with head- 
Waters at San Francisco, Calif., has suc- 
eded Albert C. Mann, vice-president of 
he Illinois Central, as director of the Trans- 
*rtation Equipment Division, War Produc- 
xm Board. His appointment became effec- 
we April 1 when Mr. Mann returned to 
he Illinois Central. 

Mr. Mann has been director since last 
December when he succeeded Lynne L. 
W hite, who returned to his position as chief 
erating officer of the Chicago & North 
7 estern after having served three months 
* Successor to Andrew Stevenson. 
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105,901 Women in Railroad 
Service 


Dvnix the three-month period from mid- 
October, 1943, to mid-January, 1944, the 
number of women employees of Class 
railroads showed an increase from 103,209 
to 105,901—according to the most recent 
figures of the Bureau of Transport Econom- 
ics and Statistics of the Interstate Com- 
merce Commission, but the rate of increase 
was not so large as in the preceding quar- 
terly period. 

In January, 1943, when the compilation of 
these data was first made public by the 
bureau, a total of 63,187 women were em- 
ployed on Class I roads. In the maintenance 
of equipment and stores division the Janu- 
ary, 1944, total was 21,545, as compared to 
9,439 at the same time last year. 


Capital Expenditures in 1943 
Below 1942 


CAPITAL expenditures for equipment and 
other improvements to railway property 
made by Class I railroads in 1943 totaled 
$454,282,000, a decrease of $80,615,000 below 
those made in 1942, according to the Asso- 
ciation of American Railroads. 

Capital expenditures for equipment were 
$93,393,000 below those in 1942, but expend- 
itures for roadway and structures were 512. 
778,000 above the preceding year. 

Capital expenditures for locomotives in 
1943 totaled $142,070,000 compared with 
$113.834,000 in 1942, and $80,607,000 in 
1941. In 1940, capital expenditures for lo- 
comotives amounted to $54,351,000 and in 


1939 they were $42,807,000 as compared to 
208,966,000 in 1933. 

For freight-train cars, capital expendi- 
tures in 1943 amounted to $97,890,000, which 
was less than in any of the preceding three 
years but an increase of $31,111,000 com- 
pared with 1939. For passenger-train cars, 
the amount of capital expenditures totaled 
$5,828,000 in 1943, which was considerably 
less than the amount spent for such pur- 
poses in any of the preceding nine years. 
In 1942 such expenditures totaled $24,075,- 
000 and in 1941 they were $29,544,000. Ex- 
penditures for passenger-train cars in 1940 
amounted to $18,417,000 and in 1939 they 
were $19,723,000. For other equipment, ex- 
penditures last year amounted to $10,193.- 
000 compared with $10,353,000 in 1942, and 
$11,704,000 in 1941. 

Last year's capital outlay of $454,282.000 
was $399,551,000 less than the total of capi- 
tal expenditures which had been authorized, 
including the carry-over from 1942. The 
latter amounted to $267,848,000 to which 
was added the $585,985,000 additional au- 
thorizations during last year to bring the 
1943 total to $853,833,000. The unexpended 
$399,551,000 now carried over into the cur- 
rent year includes $214,923,000 for equip- 
ment and $184,628,000 for roadway and 
structures. 

! Improvement Programs 

Canadian National.—The Canadian Na- 
tional has awarded a contract, amounting 
to $40,000, to W. C. Wells, Wilkie, Sask.. 
for improvements to the enginehouse, ma- 

(Continued on fecond left-hand page) 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the April Issue 


Locomotive ORDERS 


No, of Type of 
Read Locos. oc. Builder 
New York CentraISsss 11 4.8.) . American Loco. Co 
New York, New Haven 20  2,000-hp. Diesel-elec. ..... American Loco. Co 


& Hartford 


1,000-hp. Diesel-elec. 
10 44-ton. Diesel-elec. 


(—— American Loco. Co. 
Serene General Elec. Co. 


Locomotive INQUIRIES 


No. of Type of 
Read Locos. Loco. Builder 
Chesapeake & Ohio ................ F., ARO e eot hades 
Western Marylan i. S XN bb 


FREIGHT-CAR ORDERS 


No. of 

Road Cars 
American Refrigerator Coo 100? 
Bangor & Aroostook .............. 35 
Chicago & North Western .......... 800 
600 

600 

Chicago, Rock Island & Pacific...... 500 
Delaware, Lackawanna & Western.. 3505 
3503 

Lehigh & New England . 3004 
Missouri Pacific ....... 100° 
New York Central. 1,000 
1,000 


Type of 
ar 


Builder 
40-ton refrigerator ....... Co. shops 
50-ton hopper Z American Car & Fdry Co. 
50-ton box .............. American Car & Fdry Co. 
50-ton bonn Gen. Amer. Trans. Corp. 
50-ton box .............. Pull.-Std. Car Mfg. Co. 
50-ton box .............. Pressed Steel Car Co. 
50-ton bonn Magor Car Corp. 
$0-ton bon American Car & Fdry Corp. 


aed Bethlehem Steel Co. 


Cn. Shops 
. Despatch Shops, Inc. 
. Despatch Shops, Inc. 


50-ton hopper 
40-ton 
55-ton box ... 
55-ton hopper 


FnEIGHT-CAR INQUIRIES 


No. «f 

Road Cars 

Chicago & Eastern Illinois.......... 200 
National Tube Co.* ... 30 
Norfolk & Western . 500 


Reynolds Metals Co.* 25 
St. Louis-San Francisc 50 
Western PacifiVk««k 100 
Wheeling & Lake Erie m 


1 Experimental. 


Type of 

ar Builder 
50-ton hopper 
70-ton hopper ........... 
50-ton box ... 
50-ton box . 
70-ton hopper 
70-ton gondola 
50-ton box ............ 


2 Deliveries expected to be completed during latter part of this year. 
? Allocations incorrectly reported in the April issue. 
* Deliveries scheduled for September and October. 


* For International-Great Northern. 
* Inquiry unconfirmed. 
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Right from the start, the first of the new 
Missouri Pacific Diesel Freight Locomo- 
tives made history when it broke all existing 
load and speed records on the railroad by 
hauling 115 cars, totaling 4339 tons, on its 
515 mile maiden run from Dupo, Illinois, to 
Texarkana, Texas, in 20 hours and 8 min- 
utes. This running time was almost 14 hours 
ahead of the schedule for "symbol" oil 
trains, which are the hottest and fastest 
freight trains handled by this or any other 
railroad. But this inaugural run was only 
the beginning. On the return trip with 120 
loaded tank cars and 3 empties, the “Big 
Jeep” (as it has been dubbed by the oper- 


ators) made the trip in 18 hours and 15 
minutes, hauling 6835 actual tons which, 
so far as is known, constituted what was 
then a train load record. However, this mark 
was doomed for a fall. On the Texarkana- 
Dupo run of December 13, 1943, the Gen- 
eral Motors 5400 Hp. Diesel Freight Loco- 
motive handled 7064 actual tons, pulling 124 
loads and 3 empties. At this time, these 
two 5400 Hp. Freight Diesels are being op- 
erated as four 2700 Hp. locomotives. until 
additional Freight Diesels are received. Two 
2700 Hp. Freight Diesels are now operat- 
ing between Dupo and Alexandria and two 
between Dupo and Texarkana. 


ELECTRO-MOTIVE DIVISION 


SERAL MOTORS CORPORATION 


LA GRANGE, 


ILLINOIS, U.S. A. 


chine shop and boiler room at Calgary, 
Alta. 

Missouri Pacific. An extensive program 
of construction and improvement work is 
contemplated in 1944 on the Missouri Pacific 
Lines, contingent on approval by the War 
Production Board and other factors. Among 
the principal items on this program are the 
following : 

A 400,000-gal. Diesel oil storage tank 
will be installed at Dupo, III., and a 100,- 
000-gal. tank at Texarkana, Ark.; the pur- 
chase of a spare four-wheel Diesel locomo- 
tive power truck, complete with two trac- 
tion motors, and a spare ló-cylinder 1,350- 
horsepower Diesel engine. 

Improvements proposed for Dupo, III., 
include the extension of thirteen 85-ft. 
enginehouse stalls to a length of 120 ft., the 


Supply Trade Notes 


Locomotive Firenox Company. — The 
Locomotive Firebox Company has trans- 
ferred its eastern office from New York to 
12 South 12th Street, Philadelphia, Pa. 

* 

AMERICAN Locomotive CoMPANY.—.lex- 
ander M. Hamilton, executive vice-president 
of the Montreal Locomotive Works, Cana- 
dian subsidiary of the American Locomotive 
Company, has been appointed vice-president, 

. foreign sales, of the American Locomotive 
Company. Mr. Hamilton joined the com- 
pany in 1909 following his graduation from 
Cornell University with a degree in me- 
chanical engineering. Aíter working in the 
Schenectady, N. Y., plant, he was trans- 
ferred to the foreign sales division in New 
York and, in 1915, sent to Russia to super- 
vise the erection of locomotives sold to that 
country. During the first world war, he 
served in the United States field artillery. 
He returned to the American Locomotive 
Company and was European representative 
with headquarters in Paris until 1921. He 
was subsequently foreign sales representa- 


Alexander M. Hamilton 


tive for the company in various parts of the 
world, and in 1942 was appointed executive 
vice-president of the Montreal Locomotive 
Works. 
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relocation of a water tank and the boiler 
washout plant, the installation of two 300-hp. 
water-tube boilers complete with combustion 
control, and ash and coal handling facilities, 
to replace a pair of 250-hp. hand-fired 
boilers. 

New mechanical appliances and appurte- 
nances include a 50-in. car-wheel lathe, for 
St. Louis, Mo.; a turret lathe and horizon- 
tal milling machine for North Little Rock, 
Ark.; a vertical boring mill, horizontal mill- 
ing machine and four portable electric weld- 
ers for Sedalia, Mo.; an engine lathe and 
6,000-Ib. lift truck for Osawatomie, Kan.; 
a crane truck with telescopic boom for Cof- 
feyville, Kan.; an engine lathe for Kings- 
ville, Tex.; and a milling machine for South 
San Antonio, Tex. 

The 1944 improvement program also con- 


Oniver Tron & STEEL CORPORATION.— 
Ernest Schleusener has been elected vice- 
president in charge of operations, and John 
P. Roche, secretary and assistant to the 
president, of the Oliver Iron & Steel Cor- 
poration. Mr. Schleuserer was graduated 


Ernest Schleusener 


with a degree in mechanical engineering 
from the Carnegie Institute of Technology. 
He served in various executive capacities 
in the Oliver plant and in May, 1942, was 
appointed assistant vice-president in charge 
of engineering and production control. Mr. 
Roche was graduated from Duquesne Uni- 
versity and the University of Pittsburgh 
Law School. 


Army-Navy “E” Awards 


American Car & Foundry Company, 
Wilmington, Del. Fourth renewal. 

Copperweld Steel Company, Glassport, 
Pa. Renewal. 

Ohio Injector 
Ohio. 


Company, Wadsworth, 


Third renewal. 


templates the application of roller bearings 
and other improvements to 11 locomotives, 
10 mechanical stokers, 20 Thermic syphons, 
10 radial buffers, and of 75 force-feed lubri- 
cators. The railroad also plans general re- 
pairs and betterments on 2,057 freight cars: 
to rebuild three mail cars; and to purchase 
two four-wheel spare trucks for the “Eagles.” 

Northern Pacific.—The Northern Paci- 
fic’s program of equipment purchases and 
additions and betterments to railroad prop- 
erty calls for expenditures of $20,500,000, 
according to C. E. Denney, president. The 
more important 1944 projects include among 
other things the construction of Diesel road 
locomotive shops at Auburn, Wash., $506.- 
000 ; and an addition to the locomotive shops 
at Livingston, Mont. (started last fall). 
$1,500,000. 


Curicaco. Rar way. EQUIPMENT Cow- 
pany.—Samucad J. Walker, assistant to the 
president of the Chicago Railway Equip- 
ment Company, has been elected vice-presi- 
dent, with headquarters as before at Chicago. 

* 

Batpwin Locomotive Works.—Ray S. 
Quick has been appointed in charge of a 
district sales office opened by the Baldwin 
Locomotive Works at 2929 Nineteenth 
Street, San Francisco, Calif. Mr. Quick 
is also manager of the Pelton Water Whee! 
Company, a Baldwin division. The new 
office will handle sales of all divisions ot 
the company and, in addition to covering 
the Pacific coast district, will direct sale. 
of Baldwin products in the territories oi 


Ray S. Quick 


Alaska and Hawaii. Mr. Quick was grad- 
uated from the University of California in 
1916 and from the University of Illinois 
in 1919 with degrees in electrical engineer- 
ing. He served in the United States Army 
as a second lieutenant in the signal corps 
from 1917 to 1919 and subsequently was 
employed by the Pelton Water Wheel Com- 
pany serving successively as sales engineer, 
executive engineer, chief engineer, and 
general manager. 
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Lapis MACHINE Company.—John H. 
Elliott, for the past four years secretary of 
the Landis Machine Company, Waynes- 
boro, Pa., has been appointed general man- 
wer. Mr. Elliott will continue also as 
secretary. 

* 

HARNISCHFEGER Corporation. — E. W. 
Potrats, assistant sales manager of the 
Harnischfeger Corporation, Milwaukee, 
Wis., has been appointed manager of the 
Hoist Sales division. Benjamin Van Horn, 
manager of the Crane Sales division, has 
retired after 47 years’ service with that 
company. 

* 

WurriNG Corporation—The JVilliam H. 
Ziegler Company of Minneapolis, Minn., 
have been appointed exclusive sales repre- 
sentatives of the Whiting Corporation in 
the Twin Cities territory. 


CuTLer-HAMMER, INc.—G. E. Hunt, man- 
ager of the Indianapolis, Ind., office of Cut- 
ler-Hammer, Inc., has been appointed act- 
ing manager of the company’s Atlanta, Ga., 
territory. 

* 

Etectro-MotivE — DivisioN, GENERAL 
Motors ConPoRATION.—Ernest Kuehn, spec- 
ial representative of the vice-president of 
General Motors, has been appointed man- 
ager of the Pacific Coast region of the 
Electro-Motive Division of the General 
Motors Corporation, with headquarters at 
2913 Russ building, San Francisco, Calif. 
Mr. Kuehn was superintendent of motor 
cars of the St. Louis Southwestern from 
1914 to 1921. From 1921 to 1923 he owned 
and operated the J. S. Shock Spring Com- 
pany, St. Louis, Mo. He went with the 
Electro-Motive Company when it was 
formed in 1923 as mechanical manager in 
charge of production and service, and 
when the construction of the Electro-Motive 
plant was authorized in 1935, Mr. Kuehn 


Ernest Kuehn 


"as appointed factory manager. He laid 
out and supervised the building of the plant 
?nd served as factory manager until 1942 
When he was appointed special representa- 
tive of H. L. Hamilton, vice-president of 


prier Motors, assigned to Electro-Mo- 
Ive, 
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FRANKLIN RAILWAY SuPPLY COMPANY, 
BALMAR CorporaTIon. — Herman F. Ball, 
president of the Franklin Railway Supply 
Company for the past 27 years, has been 
elected vice-chairman of the board of direc- 


Herman F. Ball 


tors of that company, and George IV. Al- 
cock, vice-president, has been elected presi- 
dent to succeed Mr. Ball. Mr. Alcock has 
been elected also chairman of the board of 
the Balmar Corporation, a subsidiary of 
the Franklin Railway Supply Company, of 
which he was formerly president. John 


G. W. Alcock 


N. Merkle, executive vice-president of the 
Balmar Corporation, succeeds Mr. Alcock 
as president. 

Herman F. Ball began his carreer in 1884 
as an apprentice in the Altoona, Pa., car- 
building shops of the Pennsylvania where 
he served until 1888. He was a draftsman 
in the office of the mechanical engineer of 
that railroad from 1888 to 1890. He joined 
the Lake Shore & Michigan Southern in 
1890, serving successively as chief drafts- 
man in the car department, general foreman 
in the car shops, general car inspector, me- 
chanical engineer and superintendent of mo- 
tive power. He resigned from the Lake 
Shore & Michigan Southern in 1906 when 
he was appointed vice-president of the 
American Locomotive Company. He was 
elected president of the Economy Devices 
Corporation in 1913 and president of the 
Franklin Railway Supply Company in 1917. 


(Turn to second left-hand page) 


George W. Alcock served in the engi- 
neering department of the American Loco- 
motive Company from 1902 to 1917 and 
in the production division of the U. S. 
Army ordnance department during the first 
world war after which he entered the sales 
department of the Lima Locomotive Works. 
In 1936 he was appointed assistant to the 
president of the Franklin Railway Supply 
Company and in 1940 was elected vice- 
president. 

John N. Merkle joined the Franklin 
Railway Supply Company in 1911. He 


John N. Merkle 


was transferred to the Franklin Railway 
Supply Company, Ltd., Montreal, Canada 
in 1917, and in 1918 returned to the Frank- 
lin Company in New York where he re- 
mained until 1935 when the Balmar Cor- 
poration was formed. 

* 


Bripceport Brass COMPANY. Mead W. 
Batchelor, works manager of the mill divi- 
sion, has been appointed a vice-president, 
and A. Dean Merwin, sales manager of the 
fabricating division, has been appointed 
assistant secretary of the Bridgeport Brass 
Company. 

* 


DoucLAs Fir PLvwoop AssociATION.— 
Donald M. Crooks, formerly in charge of 
engineering of the Hayward Lumber & 
Investment Co. Los Angeles, Calif., has 
been appointed Midwest representative oí 
the Douglas Fir Plywood Association with 
headquarters in Chicago. Mr. Crooks suc- 
ceeds David S. Beteone who has been made 
Eastern representative at Washington, D. C. 


* 


SYLVANIA ELECTRIC Propucts, Iwc.— 
Charles H. Goddard, formerly vice-presi- 
dent of the Pittsburgh Reflector Company, 
has been appointed product manager, fluores- 
cent fixture sales, for Sylvania Electric 
Products Inc. 

* 


Younc RADIATOR CoMPANY.—R. P. Ex- 
ten, formerly production engineer of the 
Mechanics Universal Joint and Rockford 
Drilling Machine division of the Borg- 
Warner Corporation, Rockford, Ill, has 
been appointed executive assistant to the 
president of the Young Radiator Company, 
Racine, Wis. 
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SPEED GOVERNOR CONTR: 
of Braking Ratios 


ro i Braking Ratio 


4 Divided by The relation between the braking force applied 
to the wheel and the car weight expressed in per- 
centage. Thus— 


150% BRAKING RATIO—1% TIMES THE CAR 
WEIGHT 


250% BRAKING RATIO—2:7 TIMES THE CAR 
WEIGHT 


150% BRAKING RATIO 


Used in Regular Passenger Service 


_For brake equipments where the braking ratio cannot be regulated, ex- 
perience has shown that 150% is the maximum that can be employed. This 
became established when 60 M.P.H. was the maximum train speed. 


HIGHER BRAKING RATIOS 


Required for Stops from Higher Speeds 


The chart below shows the stop distance On modern high speed trains braking ratios up to 
relation if the customary 150% braking ratio were 250% are solving the problem. 
used for stops from higher speeds. With an increase . 
in speed of 25 M.P.H. the stop distance is about But the increased braking ratios assuredly 
doubled) This is because of the tremendous in- would cause wheel sliding at the lower speeds if the 
crease in energy developed within the train at the higher ratios were maintained throughout the stop 
higher speed. Therefore, to shorten the stop dis- or used at the lower speeds, as followed in regular 
tance, it is necessary to use higher brake shoe forces. service with a constant 150% braking ratio. 


TMG SS 


N 150% Braking ‘Ratio Remains 
J Throughout Stop 


N INN 


Stop Distance from 60 M. P.H 


~ 


Stop Distance from 85 M. P. H 


WESTINGHOUSE AIR BRAK! 


$ | 


High Braking Ratios Used 
Only at High Speeds 


Above 65 M. P. H. the Braking Ratio is 250%. 


From 65 F. P. H. this Braking Ratio is gradually 
reduced to 200%. 


From 40 NM. p. H. the 200% Braking Ratio is 
gradually reduced to 150%. 


From 20 XI. P.. the 150% Braking Ratio is 
gradually reduced to 100%. 


ww 


One Speed Governor per car is recom- 
mended in order to provide maximum flexi- 


bility with respect to train consist. 
ww 


Decelostat Control 


Wheel slip protection can be associated 


with speed governor control. 


NS | 1007 Braking "atio 


SANNA HOON 


SPEED GOVERNOR CONTROL, there- 
fore, was developed and is used on practically 
all the modern high speed trains to confine 
the high braking ratios to the higher speeds 
where their full effectiveness is utilized. 


Smooth Stops From 
Any Speed 
The gradual reduction in braking forces, 


proportional to speed change, maintains a 
uniform rate of retardation, eliminating surge 


generally associated with the stop. 


AMERICAN CAR AND Founpry CoMPANY. 
—Charles J. Hardy, president of the Amer- 
ican Car and Foundry Company, has relin- 
quished part of his duties as the chief execu- 
tive of that company, becoming chairman of 


C. J. Hardy 


the board, in which capacity he will direct 
and supervise the policies, finances, and ac- 
tivities of the company. Mr. Hardy retains 
his various offices and directorates in the 
companies controlled by or affiliated with 
the American Car and Foundry Company. 
Frederick A. Stevenson, senior vice-presi- 
dent in charge of the company’s operations, 


F. A. Stevenson 


has been elected president to succeed Mr. 
Hardy. Thomas F. Wilson has been ap- 
pointed assistant to Mr. Stevenson. J. A. V. 
Scheckenbach, whose election as a vice-pres- 
ident was reported in the January issue, has 
been appointed in charge of manufacturing 
for the company and also will have charge 
of improvements and maintenance. Howard 
C. Wick, secretary of the American Car and 
Foundry Company and various of its affili- 
ates, has been appointed executive assistant 
to the executive committee, which office has 
been combined with that of secretary. Heber 
D. Distelhurst, Howard C. Lunger and 
Benjamin W. Dodwell, members of the 
sales department of the company, have 
been appointed assistants to the vice-presi- 
dent of that department. L. A. Bedard, for- 
merly manager of sales for the Mount Ver- 
non Car Manufacturing Company, has been 
appointed sales agent for the American Car 
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and Foundry Company with headquarters 
at the St. Louis, Mo., sales office. Harold 
P. Ackerman, a member of the valve depart- 
ment of the company, has been appointed 
assistant manager of that department. H. H. 
Pancake, formerly engineer-mine car con- 
struction, has been transferred to the Pitts- 
burgh, Pa., district sales office as sales en- 
gineer, and J. F. Miller, sales agent at 
Pittsburgh, has been transferred to the Ber- 
wick, Pa. plant in a sales capacity. 


Charles J. Hardy received his education 
at the College of the City of New York and 
at Columbia University, from which latter 
institution he was graduated with a law 
degree. He was elected president of the 
American Car and Foundry Company in 
March, 1933, having previously served as 
one of the company's directors and for 
more than twenty-five years as its genera! 
counsel. 


Frederick A. Stevenson began his career 
as an apprentice in the company's Detroit, 
Mich., shops more than forty years ago. 
He subsequently held the positions of mas- 
ter mechanic, assistant general manager, 
assistant vice-president in charge of opera- 
tions, vice-president and senior vice-presi- 
dent. During the first war he was in charge 
of the Detroit, Buffalo and Depew, N. Y., 
plants which were engaged in the produc- 
tion of artillery vehicles, shells, etc. Cur- 
rently, he has been in charge of all en- 
gineering and production involved in the 
company's emergency program, at the same 
time continuing to give attention to the 
current and postwar program regarding 
railroad equipment. The department of 


research and development was under his 


jurisdiction as senior vice-president, and 
the studies and plans under way for prac- 


‘tical designs and construction of rail equip- 


ment will continue to receive his attention 
as president. 


L. A. Bedard, sales agent at St. Louis, 
was a graduate from Purdue University 
with a degree in mechanical engineering 
in 1916. He began his business career 
with the Mount Vernon Car Manufacturing 
Company and held various positions in 


L. A. Bedard 


the engineering department until he was 


appointed assistant mechanical engineer. 
He was transferred to the sales depart- 
ment in 1936 and appointed manager of 
sales in 1937. 


Harold P. Ackerman, assistant manager 
of the valve department, will be in charge 
of sales promotion in the eastern states 
and will be concerned with the development 
of new types of valves and other new prod- 
ucts for manufacture in the postwar period. 
Mr. Ackerman began his career during 
school vacation periods in the engineering- 


Harold P. Ackerman 


drafting room of the Mesta Machine Com- 
pany of Pittsburgh, Pa. Following service 
in the armed forces in 1918, he worked 
with the Arizona Highway Department 
from 1919 to 1923. He joined the Home- 
stead Manufacturing Company as sales en- 
gineer in 1923 and continued with that 
organization until 1933, when he entered 
the valve department of the American Car 
and Foundry Company. 
* 


GrayBar ErkrcrRIC. Company. — Charles 
S. Powell, manager of the communications 
and merchandising departments of the Gray- 
bar Electric Company, has been elected 
vice-president and a director of the com- 
pany. Mr. Powell began his career with 
the Graybar company in 1914. 

* 


AMERICAN STEEL & WiRE COMPANY.— 
H. H. Smith, works metallurgist of the 
Donora Steel & Wire Works, has been ap- 
pointed assistant manager, metallurgical de- 
partment of the American Steel & Wire 
Company, to succeed the late Lawrence H. 
Dunham. R. A. Woodside, a former divi- 
sion metallurgist, has been appointed works 
metallurgist of the Donora Works to suc- 
ceed Mr. Smith. 


INTERNATIONAL NICKEL Company.—Dr. 
V. N. Krivobok, former chief metallurgist 
of the Lockheed Aircraft Corporation and 
professor of metallurgy at the Carnegie 
Institute of Technology, has become asso- 
ciated with the development and research 
division of the International Nickel Com- 
pany. 

* 

PULLMAN-STANDARD Can MANUFACTUR- 
ING Company.—A special wartime award 
for accident prevention was presented to 
the shipbuilding division of the Pullman- 
Standard Car Manufacturing Company by 
the National Safety Council on April 3. 
The presentation of a safety plaque and 
“S” flag was made by N. H. Dearborn, 
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executive vice-president of the National 
Safety Council at noontime ceremonies at 
the Calumet Harbor yards. He pointed 
out that despite a large increase in man- 
hours worked in 1943, the division held its 
frequency rate for deaths and permanent 
disabilities to 13 per cent of the average for 
its group and its rate for temporary dis- 
abilities to only 17 per cent. According to 
W. N. Barker, vice-president, the accident 
frequency rate of the division was 4.24, as 
compared with an average of 30.9 for 281 
yards throughout the nation. Recently, the 
company won first place in the Great Lakes 
area in the 1943 Victory Shipbuilding Con- 
test. 
* 

H. K. Porter Company, INc.—The H. K. 
Porter Company, Inc., Pittsburgh, Pa., has 
appointed three new district managers : 
Joseph F. Gaffney, Rochester, N. Y., serves 
northern New York; R. W. Steves, Cincin- 
nati, Ohio, serves major portions of Ohio, 
Kentucky, West Virginia and Indiana; and 
W. T. Campbell, Philadelphia, Pa., covers 
western New Jersey, eastern Pennsylvania 
and Delaware. J. L. Cunningham, Union, 
N. J., has been appointed field service en- 
gineer, fór the Chemical Process and Quim- 
by Pump divisions in northern New Jersey, 
with headquarters at Newark, N. J. 

* LI 

PITTSBURGH STEEL FouNDpRY CORPORA- 
tiox—E. S. Weidle, general manager of 
sales for the Pittsburgh Steel Foundry 
Corporation, has been appointed vice-presi- 
dent in charge of sales and Walter White, 
plant manager, has been appointed vice- 
president in charge of production. 


Erwin, Wasey & Company, Lrtp.— 
George F. Endicott, railway equipment de- 
signer and engineering consultant, has 
joined Erwin, Wasey & Company, Ltd., 
Chicago, as technical advisor. Mr. Endi- 
cott was graduated from Purdue University. 
For many years he was car and locomotive 
designer, assistant master car builder and 
mechanical engineer of the Northern Pacific 
at St. Paul, Minn. He later served. with 
Hydraulic Controls, Inc., a division of the 
New York Air Brake Company. 

* 

ClIxAX MoLvBDENUM Company. — Rob- 
ert S. Archer, chief metallurgist, Chicago 
district for the Republic Steel Corporation, 
has been appointed metallurgical assistant 
to the vice-president of the Climax Molyb- 
denum Company. 


CLEVELAND PNEUMATIC Tool. COMPANY. 
—George P. Torrence, vice-president and 
general manager of the Rayon Machinery 
Corporation, Cleveland, Ohio, has been 
elected president of the Cleveland Pneu- 
matic Tool Company and its subsidiary, 
the Cleveland Pneumatic Aerol Inc., and 
Daniel C. Green, former president, has 
been elected chairman of the board of 
both companies. Mr. Torrence was for- 
merly associated with the Link Belt Com- 
pany of Chicago and was president of that 
company from 1932 to 1936. Mr. Green’s 
service with the Cleveland Pneumatic Tool 
Company began in March, 1942, when he 
was elected a director and chairman of 
the board, which positions he took as a war 
assignment intending to return to the pro- 
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fessional consulting field when his work 
was completed. He was elected president 
in June, 1943. e 


WESTINGHOUSE AIR BRAKE COMPANY.— 
C. D. Stewart, chief engineer of the West- 
inghouse Air Brake Company, Wilmerding, 
Pa., has been appointed director of engineer- 


C. D. Stewart 


ing. Mr. Stewart received his technical 
education at Pennsylvania State College 
and has been associated with the Westing- 
house company since 1913. He served on 
the west coast as mechanical expert, with 
headquarters in San Francisco, Calif., and 
as district engineer and vice-president of 
the Westinghouse Pacific Coast Brake 
Company until his transfer to Wilmerding 
as chief engineer. . 

Ellis E. Hewitt has been appointed chief 
engineer to succeed Mr. Stewart. Mr. 
Hewitt has been associated with the com- 
pany for 33 years. He received his technical 


Ellis E. Hewitt 


training at the Carnegie Institute of Tech- 
nology and served in a succession of engi- 
neering positions, including chief design en- 
gineer, before being appointed assistant chief 
engineer in 1940. 


TUBULAR ALLOY STEEL CORPORATION.— 
Ceremonies dedicating the opening of the 
Gary, Ind, plant of the Tubular Alloy 
Steel Corporation, a subsidiary of the 
United States Steel Corporation, were held 
on April 5. The plant was developed at the 
suggestion of the Office of Production Man- 
agement and under arrangements whereby 


(Turn to second left hand page) 


Tubular Alloy owns the land, plant build- 
ings and service facilities and leases all 
equipment, including machine tools, motors 
and production machinery, from the De- 
fense Plant Corporation. . The plant makes 
alloy seamless and stainless steel tubing. 

* 


TIMKEN RolLER BEARING CoMPANY.— 
James F. Reid, former deputy chief of the 
alloy steel branch of the War Production 
Board, has been appointed production mana- 
ger of the Timken Roller Bearing Com- 
pany, Canton, Ohio. Mr. Reid had been 
production manager of the Steel and Tube 
division before joining WPB in 1942. 

+ 

GarLocK PackiNc Company.—Charles J. 
Anderson has been appointed railroad rep- 
resentative of the Philadelphia, Pa., office 
of the Garlock Packing Company. Mr. 
Anderson began his career as an apprentice 
in the Schenectady, N. Y., shops of the 
American Locomotive Company. He be- 
came chief draftsman of the Locomotive 
Feed Water Heater Company in 1920 and 
assistant chief draftsman of the Franklin 
Railway Supply Company in 1923. Prior 
to becoming railroad representative of the 
Garlock Company he was chief draftsman 
of the Balmar Corporation, Baltimore, Md., 
with which organization he became asso- 
ciated in 1939 as estimating engineer. 


Obituary 


JosepH T. Ryerson & Son.—Fred S. 
Doran, vice-president of Joseph T. Ryerson 
& Son, died March 24 in Chicago. Mr. 
Doran began his career with the company 
as an office boy in 1905. He represented the 
company in Wisconsin and southern Minne- 


Fred S. Doran 
sota for a number of years and, in 1920, was 
appointed assistant sales manager of the 


Chicago plant. In 1927 he was appointed 
manager of the Ryerson Cleveland, Ohio, 
plant, and in 1941, was transferred to the 
general offices in Chicago to assume more 
general responsibilities in connection with 
the Ryerson war effort. He was elected 
vice-president in 1942. 


ARTHUR C. DryNan, general manager 
of the railroad department of the Interna- 
tional Correspondence Schools, died March 
10, in Scranton, Pa. 


WiLLIAM S. Atwoop, vice-president and 


a director of the Canadian Car and Foundry 
Company, died March 18. He was 68. 
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F irst introduced on the Lehigh Valley in 1931 — duplicated several 
times since — designed to operate from Sayre, Pa., to Buffalo, N. Y.; from 
Buffalo to Jersey City, N. J.; and back to Sayre, and haul 3000-ton trains 


with a minimum of helper service. 


Ten of these 4-8-4's were delivered to the Lehigh Valley by Alco in 1943. 


Locomotive Characteristics 


Weight on Drivers 274,500 Lb. Boiler Pressure 

Weight of Engine 451,000 Lb. Tractive Power with Booster 
Cylinders 26 x 32 Ins. Tender Capacity—Water 
Diameter of Drivers 70Ins. Tender Capacity—Fuel 


AMERICAN LOCOMOTIVE 


MANUFACTURERS OF MOBILE POWER 
STEAM. DIESEL AND ELECTRIC LOCOMOTIVES. MARINE DIESELS. TANKS. 
GUN CARRIAGES & OTHER ORDNANCE 
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General 


I. L. Harper, superintendent, system 
shops and enginehouse of the Lehigh Valley 
at Sayre, Pa., has been appointed superin- 
tendent of motive power. 


C. J. Quantic, superintendent of motive 
power and car equipment of the British 
Columbia district of the Canadian National 
at Vancouver, B. C., has been granted a 
leave of absence because of ill health. 


L. P. Micwaet, chief mechanical engi- 
neer of the Chicago & North Western, with 
headquarters at Chicago, retired on April 
21. Mr. Michael was born near Lowell, 
Ind., on April 21, 1874, and was a graduate 
in mechanical engineering from Purdue Uni- 


L. P. Michael 


versity on June 16, 1896. On June 21 of the 
same year he entered the service of the 
Louisville, New Albany & Chicago (now 
the Chicago, Indianapolis & Louisville), as 
a special helper apprentice. In November, 
1896, he became a locomotive fireman in 
the employ of the Wabash, and from May, 
1897, to November of the same year was 
a locomotive fireman on the L. N. A. & C. 
In the latter month he became a draftsman 
in the employ of the Cleveland, Cincinnati, 
Chicago & St. Louis (Big Four), with 
headquarters at Indianapolis, Ind., on which 
road he later served as shop-building inspec- 
tor, machinist, air-brake foreman, engine- 
house foreman and general foreman. In 
1906 Mr. Michael was appointed leading 
locomotive draftsman of the Chicago & 
North Western, and two years later was 
advanced to the position of chief draftsman, 
with headquarters at Chicago. In February, 
1920, he was appointed mechanical engineer, 
and in June, 1929, chief mechanical engineer. 


GeorceE W. BoHANNON, who has re- 
signed as mechanical engineer of the Du- 
luth, Missabe & Iron Range at Duluth, 
Minn., to become assistant to the chief me- 
chanical officer of the Chicago & North 
Western at Chicago as noted in the April 
issue, was born on December 2, 1902, at Du- 
luth. He attended Cornell University (1920- 
1923) and the University of Minnesota 
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Personal Mention 


(1924-1926) and holds the degree of B.S. 
in mechanical engineering. He became a 
draftsman in the employ of the Duluth, 
Missabe & Iron Range on August 19, 1926, 
and from October 1, 1927, to February 29, 
1944, was mechanical engineer at Duluth. 


P. J. SrmovrE, master mechanic of the 
Canadian National, with headquarters at 
Sioux Lookout, Ont., has been appointed 
acting superintendent of motive power and 
car equipment of the British Columbia dis- 
trict, with headquarters at Vancouver, B. C. 


Master Mechanics and 
Road Foremen 


GEORCE E. LuNp, general foreman of the 
Erie at Meadville, Pa., has been appointed 
master mechanic with headquarters at Buf- 
falo, N. Y. 


CHARLES F. Scuwanrz, who has been ap- 
pointed master mechanic of the Erie at 
Avoca, Pa., as announced in the April issue, 
was born on April 28, 1895, at Hornell, 
N. Y. He attended grammar and high 
school$ at Hornell and took the foreman's 


C. F. Schwartz 


course through the Railway Educational 
Bureau. He entered the employ of the Erie 
on June 10, 1910, as a machinist appren- 
tice. He became journeyman machinist in 
1914 and a machinist at Galion, Ohio, in 
1915. He entered the U. S. Navy in 1917 
and served with the Third Submarine Flo- 
tilla, Atlantic fleet, and on the U. S. S. Sa- 
vannah until 1919, when he returned to 
Galion as a machinist. In 1920, he became 
fitting shop foreman at Galion; in 1922, 
machine shop foreman at Meadville, Pa.; 
in 1923, assistant general foreman at Hor- 
nell; in 1928, general foreman, nights, at 
Secaucus, N. J.; in 1929, general foreman, 
days, and on March 1, 1944, master me- 
chanic at Avoca. 


Epwarp Poor, master mechanic of the 
Western district of the Erie at Meadville, 
Pa., has been appointed master mechanic of 
the Eastern district, with headquarters at 
Jersey City, N. J. 


C. K. James, master mechanic of the 
Erie at Buffalo, N. Y., has been appointed 
district master mechanic of the Western 
district at Meadville, Pa. 


F. H. Murray, master mechanic of the 
Eastern district of the Erie, with head- 
quarters at Jersey City, N. J., has retired. 


W. G. WiLsoN, master mechanic of the 
International-Great Northern (part of the 
Missouri Pacific), with headquarters at 
San Antonio, Tex., has been appointed me- 
chanical superintendent, with headquarters 
at Houston, Tex. 


Car Department 


EDWARD ALEXANDER ADAMSON, master 
car builder of the Central of Georgia at 
Savannah, Ga., has retired after 55 years’ 
continuous service on that road. Mr. Adam- 
son was born on March 30, 1874, at Macon, 


Ga. He became an apprentice in the car de- 


partment of the Central of Georgia at 
Macon, Ga., in May, 1889; car repairer in 
May, 1894; gang foreman in June, 1896; 
foreman car repairs in June, 1910; general 
foreman of car inspectors, in June, 1917; 
general foreman car department in October, 
1918, and master car builder at Savannah in 
May, 1920. 


ALLAN NEIL CAMPBELL, who has been 
appointed mechanical inspector (car) of the 
Canadian National at Montreal, Que., as 
noted in the March issue, was born at Wil- 


A. N. Campbell 


ton Grove, Ont. He was a graduate of 
Central Collegiate, London, Ont., in 1931, 
and of the London Normal School in June. 
1933. He completed a course in mechanical 
engineering through the International Cor- 
respondence Schools in March, 1941. He 
entered the employ of the Canadian Na- 
tional in October, 1933, as a carman ap- 
prentice at London; was transferred as an 
apprentice to Mimico train yards in June, 
1937, and to the Toronto, Ont., coach yards 
in January, 1938. He became acting ap- 
prentice instructor at Toronto in June, 1938; 
carman apprentice at Leaside steel car shops 
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im September, 1938; carman apprentice at 
Fort Erie train yards in June, 1939; car- 
man apprentice at London coach shops in 
September, 1939; car inspector at Windsor 
train yards in January, 1940; car foreman 
at Palmerston, Ont., in November, 1941; in- 
spector, office of general superintendent mo- 
tive power and car equipment at Toronto, 
in April, 1942; car foreman at Palmerston, 
Ont., in May, 1942; assistant car foreman, 
Fleet street repair tracks, Toronto, in Feb- 
ruary, 1943; assistant car foreman, Toronto 
coach yards in June, 1943, and mechanical 
inspector on the staff of the chief of motive 
power and car equipment at Montreal, on 
February 1, 1944. 


Shop and Enginehouse 


Francis WHITAKER, who has been ap- 
pointed superintendent of shops of the New 
York, New Haven & Hartford at New 
Haven, Conn, as noted in the April issue, 
was born on July 29, 1896, in New Haven. 
He attended high school, and Northeastern 
University Polytechnic School (1922). He 
entered the service of the New Haven on 
June 29, 1914, as a blueprint boy in the 
drawing room. A short time later became 


Francis Whitaker 


a draftsman in the mechanical engineer's 
office and in 1920, valuation inspector. 
From 1923 until 1939 he was inspector in 
the mechanical inspection department and 
general foreman inspector at Readville; 
Dover street enginehouse; New Haven 


shops, and Readville, Mass., shops. Mr. 
Whitaker became chief mechanical inspec- 
tor at New Haven in 1939; assistant super- 
intendent shops at Readville in 1940; assist- 
ant master mechanic, Boston division, in 
1940, and assistant superintendent of shops 
at Readville in 1941. 


W. E. LEHR, assistant superintendent, 
system shops and enginehouse, has been 
appointed superintendent, system shops and 
enginehouse, of the Lehigh Valley at Sayre, 
Pa. 


Obituary 


JoHN W. Lemon, mechanical superin- 
tendent of the International-Great Northern 
(part of the Missouri Pacific), with head- 
quarters at Houston, Tex., died at his home 
in that city on February 25. Mr. Lemon 
was born at Newton, Kan., on February 24, 
1879. He entered railway service in the 
mechanical department of the Denver & 
Rio Grande Western at Pueblo, Colo., in 
1900. On March 25, 1902, he went with the 
Missouri Pacific as a machinist at Hoising- 
ton, Kan., where he subsequently served as 
foreman, general foreman and master me- 
chanic. In 1924 Mr. Lemon was appointed 
superintendent of shops, with headquarters 
at Sedalia, Mo., and in December, 1933, 
mechanical superintendent at Houston, Tex. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


CaARBIDE-TIT CurTING Toors.—Wendt- 
Sonis Company, Hannibal, Mo. Forty-eight- 
page Catalog No. 144. Lists as standard 
many cutting tools tipped with carbide— 
tools not adaptations of existing high-speed- 
tool designs but specially designed for car- 
bide-tip construction, with the carbide in- 
serts on all-round tools lengthened approx- 
imately 25 per cent. 

* 

ELECTRICAL. ConnecTors.—Burndy En- 
gineering Co., Inc., New York. Sixty-four- 
page catalog of indent type electrical con- 
nectors for wires and cables. Sleeve of this 
type of connector, after being slipped on 
cable, is indented by means of a special 


* X * 


tool to make a permanent electrical and 
mechanical connection. Connectors avail- 
able for both solid and stranded wire and 
made in a variety of forms for wire sizes 
from No. 22 to 2,000,000 c. m. 

* 

Armco Propucts.—The American Roll- 
ing Mill Company, Middletown, Ohio. 
Booklets on Design Data on High-Tensile 
Stainless Steel Sheets for Structural Pur- 
poses; Straight Chromium Grade Stain- 
less Steels; Chromium Nickel Grade Stain- 
less Steels; Sheet Metals for Tomorrow's 
Products; Galvanized Sheets Properties, 
Uses and Fabricating Procedures; Useful 
Facts About Armco Zincgrip; Armco 
Paintgrip; and Aluminized Steel. 

* 

WELDING AND CUTTING EQUIPMENT.— 
Victor Equipment Company, 844-54 Folsom 
street, San Francisco, Calif. "Victor Weld- 
ing and Cutting Apparatus Unit Bulletin, 
Form 20." Pictorial presentation. 

* 
BurrtARD Murr-Au-Maric. — The Bul- 


“lard Company, Bridgeport 2, Conn. Eight- 


page bulletin descriptive of a new Mult- 
Au-Matic for mass production tooling on 
work as large as 34 in. in diameter. 

* 

CHERRY BLIND RivETS. — Cherry Rivet 
Company, 231 Winston street, Los Angeles 
13, Calif. Thirty-six page illustrated man- 
ual descriptive of Cherry blind rivets, their 
installation, tools, and inspection. 

* 

SiMPLEX JAcks.— Templeton, Kenly & 
Co., 1020 S. Central avenue, Chicago 44. 
Catalog No. 44, 60 pages. Illustrates and 
describes Simplex lever, screw and hydrau- 
lic jacks and gives dimensions and weights 
of sizes from 3 to 100 tons' capacity. 

* 

BATTERY CHARGING. — Electric Storage 
Battery Company, Philadelphia 32, Pa. 
Bulletin 207 — Charging Equipment for 
Exide Batteries Motive Power Service. De- 
scribes two-rate and modified constant po- 
tential systems of charging with numerous 
diagrams, graphs, and tables. 

* 

Gaces.—Continental Machines, Inc., 1301 
Washington avenue, South, Minneapolis 4, 
Min. “How to Measure in Micro Inches"— 
a 20-page booklet for inspectors, machinists 
and plant engineers. Deals with fundamen- 


` tals of precision measurements and their 


application. Describes briefly a new mo- 
bile inspection unit. 


Clean and orderly storage of materials is encouraged on the Baltimore & Ohio—These views are of the material storage yard at the car repair 
track at Parkerburg, W. Va. 
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NDERSON'S 
DVANTAGES ARE MANY 


AU Anderson products are made of high grade material by 
expert workmen to strict specifications, hence they will serve 

your railroad faithfully over a long period of time. 

In these times of stress such features are dominant factors in preventing 

delays in shop work in the yards and on the road. It pays to specify 

Anderson Plugs and Receptacles. 


389-305 A Street, Boston10, Mass. 


CHICAGO PHILADELPHIA 


LONDON 


] 
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Can you recall when America’s war needs 
of “ships, planes, guns and tanks" were 
to the nation? There were those of us 
said it couldn't be done. Impossible! F 


Comes the peace and there will be | 
will say: “It can't be done. We can! 
enough jobs. We can't keep all these 
ing. The nation's productive capacity 
all conceivable needs for the post war p 


much more can be made for far less. 
war production at any cost, today, blacks-oU 
need to blueprint “peacework” product p 
tion — and mass selling — at lowest cost, ton 


t 


Better tools will shape the improved produ 
peace, just as better ordnance will have sped the 
tory. Better LeBlond Lathes are available, now. They 
turn at a profit as they true your product. For your 
“peacework” turning equipment, turn to LeBlond. 


Í MACHINE TOOL CO., CINCINNATI, 8 


] NEW YORK 13, CHICAGO 6, 
103 Lafayette St. 20 N. Wacker Dr. 
B cani! 6-5281 STA 5561 


* YOUR BONDS BUY BOMBS * 
BUY A bc- BUSTER” TODAY! 


HD Engine Lathes—Nine sizes Automatic Lathes- Super Regal Lathes- Automatic Crankshaft Tool Room Lathes- Hb Gap Lathes—Ten Rapid Production Leber-. No. 2 Cutter 
ranging from 12" to 50 swings. 12“ & 16" Mechanical Six sizes, 13" to 24" — Lathes For all facing, — 12", 14", 16” and 18" zues in Regular and . 20" swings. Six speeds. cynical ba 
and arg 


For versatility in turning Qt Hydraulic power Best for training — turning, finishing, pins swings. Versatile Sliding Gap models. Faster output Lower cost 
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MAINTENANCE FREE MILES 


A Record of Which We Are Justly Proud 


UNIT TRUCKS were applied July 9, 1938 
Official Inspection April 25, 1944 


Watch this space in subsequent issues for the 
facts developed after this record of performance 


Approved for interchange. 


Full information as to licensees authorized to manu- 
facture Unit Trucks will be furnished upon request. 


UNIT TRUCK CORPORATION 
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AILROAD machine shops are humming 
with activity these days . . . activity that has kept rail- 
road rolling stock moving day and night hauling pre- 
cious loads of troops and war materiel to embarkation 
points and factories all over America. 


Railroad shop supervisors have had their hands full 
trying to maintain this feverish pace mostly with equip- 
ment on hand when this war began. You men who 
have borne the brunt of keeping 'em rolling have done 
a magnificent job . . . a job that no one believed 
possible. And now with no immediate sign of a let-up 
you are thinking in terms of improving your shop 
facilities . . . ways and means of making replacement 
repairs faster and better. To you men most concerned 
with this problem we offer these suggestions . . 


For your general purpose milling no other machine 
is quite equal to the CINCINNATI Vertical Hydro- 
Tel—a machine that is capable of milling a greater 
variety of items, can take an exceptionally heavy cut 
with a high degree of accuracy, and is simple and 
easy to operate. In other words it is a versatile, sturdy 
machine that will relieve your shop of a lot of other- 
wise waste motion in getting the job done. Another 
indispensable machine that should be a part of every 
railway shop is the CINCINNATI No. 2 Cutter and 
Tool Grinder, a machine used for preparing cutting 
tools for consistent, efficient milling. CINCINNATI 
Hydromatics are unbeatable in the milling of shoes, 
wedges, crosshead gibs, driving boxes and hundreds of 


Sg m 
px 


CINCINNATI 
CINCINNATI, 9,OHIO, U. S. A. 


other items now in immediate demand. For other mill 
ing work that does not require a long table traverse, 
CINCINNATI Dial Type and High Power machines 
are perfectly suited to turn out this type of work in a 
hurry. Undoubtedly you are considering new methods 
of improving and expediting the many jobs handled by 
your repair shop. Why not let our trained Field and 
Service Engineers help you survey your shop for econom- 
ical and productive milling and grinding improvements’ 
They will welcome the opportunity to be of servie! | 


For more information on these machines send for 
our General Catalog M-995-1 or see our insert in 
Sweet's Catalog under Mechanical Industries File. 


DE ura 


CINCINNATI No. 3 
Centerless Grinding Machine 


CINCINNATI Ne. 2 
Cutter and Tool Grinder 


THE CINCINNATI MILLING MACHINE CO. 


GRINDERS INCORPORATED 
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B. & O. 288-4 Locomotives 


Tur Baltimore & Ohio is now placing in service 20 
articulated locomotives of the 2-8-8-4 type, which were 
built by the Baldwin Locomotive Works. They will 
operate over the 17-mile grade west of Cumberland, Md., 
on the main line to Cincinnati, Ohio and St. Louis, Mo. 
The grade in question extends from Piedmont, W. Va., 
to Altamont, at the summit of the Alleghenies, the maxi- 
mum being 2.2 per cent westbound. 

The new locomotives are designated as Class EM-1, 


and have been assigned the road numbers 7600 to 7619, 


inclusive. The rated tractive force is 115,000 Ib. and the 
average driving axle load about 60,600 Ib. The locomo- 
tives are designed to traverse curves as sharp as 18 deg. 
The height overall is 15 ft. 11 in., and the maximum 
width 10 ft. 10 in. while the length of the locomotive and 
tender, measured over the coupler knuckles is 125 ft. 
954 in. 

The boiler is of the straight-top type, 96% in. in diam- 
eter at the front end, and having a total length, including 
the smokebox of 59 ft. 5 in. It is built of carbon steel 
plates, with three rings in the barrel, the plates being 
l in. and 1145 in. thick. The circumferential seams are 
triple-riveted, and the longitudinal seams have saw- 
tooth welt strips. These latter seams, on the first and 
second rings, are welded for a length of 16 in. at each 
end ; while the seam on the third ring is welded through- 
out its full length. The dome, placed on the second ring, 
has a diameter of 36 in. and a height of 9 in. 

The large firebox volume is a special feature of this 
boiler. The firebox proper has a length of 228 in., of 
which the grates occupy 177 in. There is also a combus- 
tion chamber, 90 in. long, extending forward into the 
boiler barrel so that the total inside firebox length, from 
the door sheet to the back tube sheet is 26 ft. 6 in. The 
seams in the firebox and combustion chamber are welded, 
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Baldwin builds 20 articulat- 
ed single expansion freight 
locomotives for service 
on heavy main-line grades 


including the seam surrounding the door opening, while 
the inside and outside firebox sheets are welded to the 
mud ring. The grate area is 11.6 sq. ft. and the total fire- 
box volume 892 cu. ft. Five Nicholson thermic syphons 
are installed, three in the firebox proper and two placed 
one in front of the other in the combustion chamber. The 
Type E Elesco superheater is placed in 177 flues, 4 in. in 
diameter. The flue length is 20 ft. 6 in. and the minimum 
gas area through the flues and tubes is 11.21 sq. ft. 

Hulson grates are applied, and the stoker is a Standard 
Type HT-M which fires through the door opening. The 
ash pan has three large hoppers with swing bottoms, 
which are operated from the ground. The boiler is fed by 
an 12,500 gal. Ohio injector and also by a Worthington 
6 SA feedwater heater which, with its connecting piping, 
is installed in the smokebox. The cold-water pump is on 
the left side at the rear end and the hot-water pump is 
mounted on the smokebox front. The heater receives its 
exhaust steam supply from both pairs of cylinders. Each 
pair exhausts through a separate nozzle of the annular 
ported type, and the nozzles discharge up twin stacks. A 
Cyclone front end arrangement is installed in the smoke- 
box. 

The boiler accessories include a flue blower and an 
Ohio low-water alarm. The air compressors and the 
blower are operated with superheated steam. Three Coale 


251 


Table I—General Dimensions, Weights and Proportions ot Baltimore & Ohio 2-8-8-4 Type 
Freight Locomotives 


Road class: iis „„ „„ oe eta gid ces Rae inaron i aaa EMI 

Rosd ROME i nete 0456 6e íRR 1n hmm raras outs 7600-7619 

DDr 85.0535 Ua case sOes nae eens HI 1944 

Steam pressure, Ib. per sq. inn. 235 

88 diambter, in....isceessee se in os veins tht eto t 64 

Cylinders, number, diameter and stroke, inn. (4) 24 x 32 

Rated tractive force, engine, Ib oi. 115,000 

Valve. gear, types o eddy ed e d PRG Walschaerts 

Valves, piston, diameter, im........... 0 sec e sec ꝗ ƷF . 12 

Maximum travel. eee 7 

Steam lap, in.... 1% 

Exhaust clearance, .Line and Line 
„ 3/10 

Cut-off in full gear, per cen 85.3 


Height, rail to top of stack, ft.-in. 
Height, rail to center of boiler, ft 
D overall, ft.-i unn. 


.10—4 
over engine and tender, ft. .. 121—1054 


Cylinder centers) i e QE vim See 93 
1 bases, ft. in.: 

Hrn e en aoro e ee dS Bale we 86 44—3 
Bild. she es tHes ers tenes ed ums sm RO qao Eas Pupkdas 11—2 
Engine, total. zo sides e te UC ee aree earner 65—2 
Fngine and tetder; eee ee ee e e 112—6 

Weights, lb.: 
Front truck. 2. saxa bie nt Ha ES ENTE ER V E 50,700 

INETB! Ceorestps ln ob e AAT vir pac) a e dió BS Beane 5,000 
Trier LUCK TEERELLSTTELETUDIELEITI IIUT 9/4 «i9 v ju. 93,000 
Engine, total. b de occasus etes sse % 8 cre 628,700 
, . secs iaia T7 Fs 888 304,000 

Weight on drivers per cent weight of engine............ 77.2 
Weight on drivers + tractive force......... MID TP 4.22 
ender: 


Style or type..... 
Water capacity, U 
Fuel capacity, tons 
TrUCkR. e 


—̃ — 


ie i — — — [I ——— 1 Sie d mi r DE 4 ------ 4sg--—--—----— 1 
! a i 
d 1 ——— — — — 44 — — - b 
3 1 * { / M | T | | 
. P ii 
ET Three Syphons — / NN MIS ^ T E T i 
x "EJ F F | 
~ 41 S cites case aa — zag Over Tube Sheets 0 0 Ss aM of i 
7 | j 
—̃ —Ä— 228 Wide Sheets (Firebox Length) — 
. ree Musing. 
— UR "e IRR CES zai poverMudeing. — 
jm pressure; Ibis: 5 Net gas arek through tubes and flues, sq. ft.. 11.21 
iameter, first ring, inside, uperheater, type... 
Diameter, first ring, outside, i Füel 2.1 e oe ave .Bit. coal 
Diameter second ring, outside, Grate area, sq. ft.. .117.5 
Diameter third ring, inside, in.. Stoker, | ty [eis sos oiov d se yt . Standard HT-M 
Diameter third ring, outside, inn . 100%. Feed water heater, typ Worthington 6S4 
Sheet thicknesses, in.: Heating surfaces, sq. ft.: 
Smokebox ...........eeeeeeee eee e nnn Á Firebox AO EE E ie Osmo bee Bar Rte qa e 380 
uu XR. n Combustion «chambers 3524 eacv ool vo Pio nora aye) nma 165 
JJJJ%%%%0%%% ere t FA EAS ADENT ETRE / Paca aye dine bots ejr Ve E PRIN e None 
Third ringeciiitvs10 0522429932 0^2 9:9] eure AT 1%. Syphons .... 0 nate de e ee e ee cee 211 | 
Back -head.v sores yas l OE ete [o Y MS Firebox, £otal. «4 tes Saee eisaua ms tkm ee tara sme 756 
Sie e sis encode S00 aiid. plaroaiale slower Bisse grote 9/18 RAGES oS vik hos RAS wine cA CAE e uie RAE PY RE 757 
ROOF / C0 38/16 Ede. „ 3.785 
Furnace door ¾ ˙ »Ä»AꝙÄ»rÜ•ͤ“UUꝛ⁊ sae tweeted (49 MEE € Evaporative tollo, ecu 3d Ä nico Rea ss 5,298 
Furnace kf ̃ ̃ ape Ua nECFR PER ok Superheating: 2:522: „ boa Gif e S efe D pg none 2,11 
Kurnace crown sheet... ess sae Rieti ioo ain dr n Comb. evap. and superheat....... 0... cece eee e ꝗͥæ 7,416 
Ccmbustion chamber Boiler proportions: 
Front tube best. „„ anna dà Firebox heat. surf. per cent comb. heat. surf. 10.1 
Back tube sheet. b ee esm 8 Tube-flue heat. surf. per cent comb, heat. surf....... 61.4 
Firebox. length. inn „ Oe S Superheat. surf. per cent comb. heat. sur... 28.5 
Grate, length, inn... Q Bt:t: . Firebox heat. surf. 4- grate areůůꝶꝶ . 6.4 
Firebox width, Tube-flue heat. surf. +- grate area... iiie eee 38.65 
ater space,- front, in Superheat. surf. + grate area... llle 18.02 
Water space, back, i Comb. heat. surf. +- grate are. 63.11 
Water space, sides, in Gas area -- grate SFR... cece cece hn hts 0.095 
Combustion length Evap. heat. surf. + grate area... l.l. 45.08 
Arch tubes, number an diameter. None Tractive force + grate areeaꝶ N eee 978.0 
Syphons, number and location. 3 in firebox Weight of engine ~ evap. heat. surf... 118.6 
2 in comb. chamber Weight of engine -+ comb. heat. surf..........-..--- 8 
Tubes, number and diameter eeuee 63—234 Tractive force + evap. heat. surf...............005- 21.7 
Flues, number and diameter eens 177—4 Tractive force -- comb. heat. sur finn... 15. 
Length over tube sheets, ft. -iꝶnꝶ .. 20—6 Tractive force X diameter drivers + comb. heat. surf..992.0 
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Diagramatic elevation of the Baltimore & Ohio 2-8-8-4 single-expansion articulated freight locomotive 


safety valves, 4 in. in diameter, are tapped into the boiler 
shéll immediately back of the steam dome. 

The chassis consists of two bed castings furnished by 
the General Steel Castings Corporation and having in- 
tegral cylinders. The radius bar for the articulated frame 
connection is cast in one piece with the front bed, so that 
flexibility is provided in a horizontal plane only. The 
equalization system on each unit is continuous from front 
to back, the forward system having the usual arrangement 


Partíal List of Materials and Equipment on the Baltimore & 
Ohio 2-8-8-4 Type Freight Locomotives 


Tires; engine-truck wheels.......... Standard Steel Works Division of the 
Baldwin Locomotive Works, Phila. 
delphia, Pa. 

Roller bearinggss. ...Timken Roller Bearing Company. 

: Canton, Ohio. 
Radial buffer; drawbar; firedoor...Franklin Railway Supply Co., Inc. 
. New York. 
Lateral motion cushioning device... American Locomotive Co., New York. 
The Timken Roller Bearing Co., Can. 


ton, Ohio. 
Front bumper; engine and trailer 
truck; engine bed; driving-wheel — 2 
centee sz General Steel Castings Corp., Eddy 
stone, Pa. 
Driving and truck springs....... . . Crucible Steel Co. of America, New 
ork. 
Coup lers HÓA . . . Buckeye Steel Castings Co., Co 
lumbus, Ohio. 
Brake equipment.. “Westinghouse Air Brake Co., Wilmer 
ing, Pa. 
Cocks and valves; cylinder cocks. . The Okadee Company, Chicago. 
The Lunkenheimer pany, Cincin. 
nati, Ohio. 


Crosshead; axles, engine — and 
tender .. .. . Baldwin Locomotive Works. Inc., 
Philadelphia, Pa. 
Drifting and by-pass valves; 


pressure grease fitting ss .The Prime Manufacturing Co, Mil 
waukee, is. 

Power reverse gear....... „e.s... e American Locomotive Co., New York. 

Valve cages; rings; bull rings...... Hunt-Spiller Manufacturing Corpora- 


j A tion, Boston, Mass. 
Piston valve steam packing; pis- 


ton rod packing; sanders......... U. = Metallic Packing Co., Philadel. 
phia, Pa. 
Front end hinges...... ..The Okadee Company, Chicago. 
Pistons and rings. . -Loccmotive Finished Material Co.. 
Atchison, Kan. 
Washout and inspection plugs....... Huron Mfg. Co., Detroit, Mich. 
Safety valves. Coale Muffler & Safety Valve Co.. 
Baltimore, Md. 
Mechanical lubricator s. . Edna Brass Mfg. Co., Cincinnati, Ohio. 
i Nathan Manufacturing Co., New York. 
Lubricator tubing...... mm Bundy Tubing Co., Detroit, Mich. 
Pipe; air and injector lines . A. M. Byers Co., Pittsburgh, Pa. 
Pipe covering — 2 Union Asbestos & Rubber Co., Chicago 
Superbeater; tangential steam 

ryer er nnn The Superheater Company, New York. 

rottle American Throttle Co., New York. 
Syphons Locomotive Firebox Co., Chicago. 
Boiler tubes and flues; superheater . 

i vua reis x ou ATE eie wee .National Tube Co., Pittsburgh, Pa. 
Brick arch..........eeeeees „American Arch Co., Inc, New York. 
Staybolts ...... een Falls Hollow Staybolt Co., Cu 

Falls, Ohio. 

.Flannery Bolt Co., Bridgeville, Pa. 

Water gage. Talmadge Mfg. Co., Cleveland, Ohio. 
Feedwater heater...... eee Worthington Pump and Machinery 

Corp., Harrison, N. J. 
Injector .Ohio Injector Co., Wadsworth, Ohio. 
Grates .Hulson Grate Co., Keokuk, Iowa. 
Stoker ccc. ccc cess cece I teen enes Standard Stoker Co.; Inc., New York. 
Gages, air and steam Ashton Valve Co., Boston, Mass. 
Coal sprinkler......... eee Wm Sellers & Co., Inc., Philadel- 

. phia, Pa. 


Headlight and generator; cab clas- . 
Sification and marker lamps......The Pyle-National Company, Chicago. 


Bell ringer... . . . Railway Service and Supply Corp., 
Indianapolis, Ind. 
Low water alarm... . Ohio Injector Co., Wadsworth, Ohio. 
Flexible joints between engine and y 
tendet F ..... -Barco Manufacturing Co., Chicago. 
T. nder: 
Water bottom under frame General Steel Castings Corp., Eddy- 
stone, Pa. 
Trucks .....ene n n nn Buckeye Steel Castings Co., Columbus, 
io. 
Coupler; draft gear ...National Malleable and Steel Castings 
Co., Cleveland, Ohio. 
Brakeeeeeeee s. American Steel Foundries, Chicago. 
Truck snubberrs 3 . e Eoi Chicago: 
bearings .... een (10 ndustries, iladelphia, Pa. 
Roller hearings (10) Timken, Reer Bearing Gompany, Can- 
ton, Ohio. 


of equalizer between the driving wheels and leading truck. 
The load is transferred to the truck through two leaf 
springs, placed longitudinally on either side of the center 
line and seated on the truck center pin. 

The weight of the boiler is transferred to the front bed 
through a single waist bearer, placed under the smokebox 
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and above the second driving axle. The underside of the 
smokebox is flattened, and the bearer casting is welded 
to it. A centering spring is placed between the second 
and third pairs of drivers. 

The steam distribution to all cylinders is controlled by 
12-in. piston valves having a steam lap of 1% in. The 
valves, which are of B. & O. standard design, are oper- 
ated by Walschaerts motion. They are set with a travel 
of 7 in. and a lead of 34 6 in., and cut off at 85.3 per cent 
in full gear. The Alco Type H power reverse is supported 
on the boiler, above the right-hand rear cylinder and the 
front and back reverse shafts are connected by a single 
reach rod placed on the center line, and having a flexible 
joint which is guided between the inner walls of the rear 
cylinder saddle. Needle bearings are used in the valve 
gear connections. 

The pistons take B. & O. standard packing rings, and 
the crossheads, of the multiple-bearing type, are of forged 
steel with separate shoes. The main and side rods are of 
normalized and tempered carbon steel, the side rods hav- 
ing a rectangular section. Floating bushings are used on 
the main and side rod connections to the main pins, and 
steel spacing rings are placed on the pins between the 


Table III—Axles, Bearings, 


main and side rod stubs. All axles on the engine are fitted 
with Timken roller bearings. Ten oí the tenders are fitted 
with Timken roller bearings, while the remaining 10 are 
SKF equipped. The driving pedestals are so designed 
that B. & O. standard boxes can be applied if desired. 

Boxpok centers are used on the driving wheels, and 
these, together with the rolled steel, multiple wear truck 
wheels used on the locomotive and tender, were supplied 
by the Standard Steel Works Division of the Baldwin Lo- 
comotive Works. The Alco lateral motion device is used 
on the first pair of drivers in each unit and the Timken 
lateral motion device on the first pair of wheels in the 
trailing truck. 

The main drivers of these engines are cross balanced. 
The total weight of reciprocating parts on one side of the 
engine is 3,050 Ib. of which 912 Ib. is balanced. The un- 
balanced portion is 3.4 per cent per 1,000 Ib. of total en- 
gine weight. This overbalance is equally distributed be- 
tween front, intermediate and back wheel, 152 lb. to each. 
There is no overbalance at the main wheel. The dynamic 
augment at diameter speed is 7,800 Ib. 

The steam piping to and from the cylinders is ar- 
ranged in accordance with the regular practice of the 


Wheels and Tires 


Axl Wheels or Tires Wheel Centers 
— — — — 
ournal Type and Diameter, Diameter, 
diameter, material Manufacturer in. pe Manufacturer in. 
Location Material Manufacturer Bearings in. , 
Front truck ........ Annealed Baldwin Loco- Timken 8% Multiple Standard 3j3- Ax 4 — AUS 
s carbon motive Wks. wear rolled Steel Works 
steel steel 
Drivers, main ....... Annealed Baldwin Loco- Timken 12% A. A. R Standard 64 Box- General Steel 56 
un motive Wks. Clasa B Steel Works pok Castings Corp. 
stee! à stee 
Drivers, other ...... Annealed Baldwin Loco- Timken 11% A. R. Standard 64 Box- General Steel 56 
carbon motive Wks. Clasa B Steel Works pok Castings Corp. 
ste steel 
Trailer, front ...... Annealed Baldwin Loco- Timken 7% Multiple Standard 422 de 
carbon motive Wks. wear rolled Steel Works 
steel steel 
Trailer, rear ........ Annealed Baldwin Loco- Timken 7% Multiple Standard 42-9 34 Aa 
carbon motive Wks. wear rolled Steel Works 
steel steel 
Pender n Annealed Baldwin Loco - Timken- 6% Multiple Standard B65 „ Xanews 
carbon motive Wks. SKF wear rolled Steel Works 
steel steel 
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pipe, fitted with a ball joint at each end and an interme- 
diate slip joint. All flexible connections in the steam pip- 
ing are designed to take Baltimore & Ohio standard 
packing. 

There are two sandboxes, each of 2.500 lb. capacity. 
placed over the boiler. Sand can be delivered front and 
back of the main drivers, and ahead of the front drivers 
on each unit. A rail washing device is placed under the 
cab, for the purpose of cleaning the rails of sand. 

The two cross-compound air compressors are mounted 
low down on the forward end of the bed. The drivers are 
braked at 50 per cent, based on 50 Ib. brake cylinder pres- 
sure and the tender at 85 per cent of the light weight 
based on the same pressure. 

Two force-feed lubricators are placed on each unit, and 
are operated from the Combination levers. The lubricators 
on the left side provide cylinder and valve lubrication, and 
those on the right side chassis lubrication. Flange lubri- 
cation is provided on the leading driving wheels of each 
unit. The crank pins are grease lubricated. The main 
crank pins are hollow-bored and the bore is used as a 
grease cup. 

These locomotives have roomy cabs and careful atten- 
tion has been given to the arrangement of the equipment. 
The cab, of welded construction is 8 ft. 5 in. long and 10 
ft. 4 in. wide, and it contains an extra seat for the head 
builders for single expansion articulated locomotives. Ex brakeman, on the left-hand side. Foot warmers are pro- 
ternal pipes, placed right and left, carry the live steam vided, non-shattering glass is used throughout, and full 
supply from the superheater header in the smokebox to provision has been made for the safety and comfort of 
the rear cylinders. Here each pipe divides, one branch the crew. — $i $ 
leading to the corresponding steam chest. The other The tender is carried on two six-wheel Buckeye trucks, 
ranches, one right-hand and one left-hand, unit on the which are fitted with A. S. F. clasp brakes. The frame sup- 
enter line of the locomotive, and carry the steam to the plied by the General Steel Castings Corporation is of the 
ront cylinders through a single ball-jointed pipe. The cast-steel water-bottom type, and the capacities for water 
‘xhaust from the rear cylinders is carried to the smoke- and coal are 22,000 gal. and 25 tons, respectively. The 
box through outside pipes, placed right and left while tank, designed by the builders is of welded construction 
hat from the front cylinders passes through a central throughout. 


s — 
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* * * 


>t. Louis-San Francisco locomotive and coach shops at Springfield, Mo. 
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Plywood Used Extensively in 


Forty-Ion Refrigerator Cars 


Two hundred and twenty-five 40-ft. end-ice-bunker re- 
frigerator cars are being constructed at the Chicago plant 
of the Fruit Growers Express Company. Although these 
cars follow a design which has been in general use for a 
number of years they are interesting particularly because 
of the amount of plywood which enters into their con- 
struction and because of the type of adjustable ice bunker 


Loading length of cars is increased to 37 ft. 4 in. when the bulkheads 
are in the collapsed position—The ice grates serve as extensions of the 
floor racks when cars are used in non-iced service 
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Some cars fan equipped — Ice 
bunkers adjustable for stage 
icing — Movable bulkheads add 
four feet to lading length 
when icing is not required 


which this company has developed for use on its equip- 
iment. The cars are being allocated to two different com- 
panies with the Western Fruit Express receiving 50 and 
the Fruit Growers Express 175. The cars which the 
Western is receiving are equipped with ventilating fans 
furnished by the Pacific Railway Equipment Company. 
Installation of these fans requires minor changes in de- 
sign which are indicated on the drawings. 

The Burlington Refrigerator Express Company is also 
building at its Plattsmouth, Nebraska, shops 75 Preco 
fan-equipped refrigerator cars of the same general design 
as the cars of the other companies except that vertical- 
grain fir siding is used instead of plywood sheathing. 

The use of plywood for cars built by the Fruit Growers 
Express Company has increased during the past several 
years and its use was further accelerated by critical steel 
shortages which made it necessary to use plywood or 
lumber as outside sheathing. The plywood has proved 
to be a satisfactory material for such an application al- 
though it cannot be said to have replaced steel or other 
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One method of application of the Preco fan assembly—The cars now 
being built provide for a separate fan housing covered with a floor 
rack section between the fan and bulkhead 


materials which will be more freely available again after 
the war. At the present time the cars are built, using 
plywood, of the exterior type representing the ultimate 
in moisture resistance, with a 3s-in. ceiling, a 3 -in. 
thickness under the floor pan, a 7$-in. top floor and 
916 -in. side sheathing. The sub floor is made of square- 
edge common grade lumber. The inside lining and bulk- 
head facings are ?55,-in. by 5% g-in. tongue and grooved, 
B and better lining lumber. Floor racks are of the con- 
ventional wooden type. . 

The use of welded underframes in freight cars is be- 
coming increasingly common and this manufacturer has 
found it a particularly valuable method of fabrication both 
from the point of view of shop output and a considerable 
decrease in necessary car maintenance. Parts are as- 
sembled in five operations on jigs designed to hold close 
tolerances and to permit welding of all parts in a down- 
hand position. Recent labor shortages have resulted in 


“TceGtate I Beam 
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Collapsing the bulkheads adds 4 ft. 1% in. to the loading length 
of the cars—The bulkheads roll on tracks in the car sides and are 
locked in position in either the open or collapsed locations 
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the employment of a number of women welders who | 
have performed satisfactorily and whose output compares 
favorably with that of more experienced men formerly 
employed on center-sill assembly. The fact that all work 
is positioned enables them to give a maximum of satis- 
factory work with a minimum of fatigue. When the 
present order is completed, 700 cars will have been built 
with the all-welded underframe. 


Adjustable Ice Bunkers 

Since stage icing is desirable in the transportation oí 
certain commodities and full bunker depth is not required, 
the design of these cars incorporates adjustable ice bunk- 
ers which permit the use of the cars, with relatively sim- 
ple adjustments, in either fully-iced or stage-iced service. 
The ice grates are supported on I-beams which, when at 
floor level, allow a full-stage icing depth of 6 ft. 33¢ in. 
Other I-beam supports are located so that they may be 


Pase ice Grate | Beam 
to this Position for 
Part Stage icing- 


ce Grate Support I Beam Swings 
*3 Endot Cor for 374 Loading 


_(6'3"In Preco Equipped Cars) 


Gh 


and End Wall for 
————— 314 Loading 


} Lock Plate 
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The cars can be employed in full or part-staged ice service and in 
non-iced ventilated service—Details show the simple adjustments 
required to convert the cars for various services 


lowered and hold the grate to iimit the icing depth to 3 
ft. 11½ in. 

In addition to the provision of the part-stage icing fea- 
ture of the bunker it is also possible to employ the cars 
in commodity service where icing is not required. The 
mechanical department has developed an arrangement 
whereby the bulkhead can be rolled toward the end of 
the car to give a 37-ft. 4-in. loading length as compared 
to the 33-ft. 234-in. available when the bulkheads are in 
normal position. Details of the stage icing features and 
of the bulkhead arrangement are shown in the drawings. 
The ice-hatch closure arrangement has proved to be es- 
pecially effective in preventing the entrance of moisture or 
foreign matter, when cars are used in services where the 
bulkheads have been moved to allow capacity loading 0! 
commodities which do not require refrigeration. Expe- 
rience with the use of this bulkheading arrangement has 
also shown it to be one which can be readily adjusted by 
workmen not previously acquainted with it. Direction 
are painted on the face of the bulkhead which indicate 
the steps to be followed in moving it in either direction. 


( Continued on page 263) 
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Mechanieal Division Holds 


Annual Meeting 


Arter a lapse of three years since its last full-member 
meeting, the Mechanical Division, Association of Ameri- 
can Railroads, will hold its twentieth annual meeting on 
Friday and Saturday, June 23 and 24 in the Gold Room 
of the Jefferson Hotel, St. Louis, Mo. On Friday, the 


meeting will convene at 9 a.m. and adjourn at 5 p.m.” 


The Saturday session will also convene at 9 a.m. and 
will continue until the program is completed. The Rail- 
way Supply Manufacturers’ Association will tender a 
luncheon to members of the Mechanical Division at the 
Jefferson Hotel ou Friday noon. - 

Following the opening exercises and addresses, the 
reports of 13 standing committees will be presented 


at St. Louis 


and discussed. In the convention calendar it is sug- 
gested that the committees limit themselves in the pres- 
entation of their reports to a brief summary of their 
principal features. The convention calendar also states 
that a Committee on Subjects will be appointed by the 
chairman at the opening session on Friday, June 23. 
to receive questions for discussion from the members. 
This committee will determine whether such questions 
are ones suitable for discussion and, if so, will report 
them to the Division at the proper time for discussion 
by the members. Members are requested not to start 
discussion on subjects at the session of the meeting which 
have not first been referred to the Committee on Subjects. 


* 


FRIDAY, JUNE 23 
Address by R. C. White, chief operating officer, 


Missouri Pacific 


Address by C. H. Buford, vice-president, Opera- 
tions and Maintenance Department, A. A. R. 


Address by Dr. Clyde Williams, director, Battelle 
Memorial Institute and research consultant, 


. . 


Address by Acting-Chairman R. G. Henley, gen- 
eral superintendent of motive power, Norfolk 


& Western 


Action on minutes of the last annual meeting 
Appointment of Committee on Subjects, Resolu- 


tions, etc. 
Unfinished business 
New business 


Report of General Committee 
Report of Nominating Committee 


Discussion of reports on: 


Lubrication of Cars and Locomotives 
Brakes and Brake Equipment 
Couplers and Draft Gears ` 


Geared Hand Brakes 


Locomotive Construction 
Further Development of the Reciprocating 


Steam Locomotive 


SATURDAY, JUNE 24 


Discussion of reports on: 


Arbitration 


Prices for Labor and Materials 
Specifications for Materials 


Tank Cars 
Loading Rules 
Wheels 

Car Construction 
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TROUBLE ON THE LINE 


No, Red, I'm not joking and a 'come-along' is not 
a whistle used to attract girls," Ned Sparks, perched on 
a pole, yelled partly to make himself heard and partly 
from exasperation. “Now will you go to the electric 
shop and bring me a come-along ?” 

"Well, you needn't yell, and how am I to know when 


you are kidding—like yesterday, when you told me to. 


get a conduit stretcher!” Dell Malone, Sparks’ red- 
headed lady helper yelled back at Sparks. “Now if you 
are not kidding and will tell me what a come-along looks 
like, I'll go get it." 

"Never mind!" Sparks wrapped the number six wire 
he was holding around an insulator and started down 
the pole, faster than usual. About eight feet from the 
ground his left hook struck the head of a large nail 
someone had driven in the pole and he "burned" the 
pole the rest of the way down. 

There's no use losing your temper and breaking 
your neck just because I don't know the names of all 
the gadgets electricians use," Dell snapped. “Now tell 
me what a come-along looks like !" 

"Ill get it." Sparks stooped and began to unfasten 
his climber straps.- "We will need a johnny ball for 
the guy on the last pole, and there would be another 
argument if I told you to get it." 

"Maybe my brother was right when he told me that 
helping electricians wasn't any job for a girl," Dell said, 
"but give me time and I'll show him and you, too." 

"Oh, you are doing O. K. for a girl," Sparks said and 
wondered why Dell didn't speak to him all the time they 
were walking to the electric shop. 

Sparks found the come-along he wanted and showed 
Dell the difference between ones used for insulated wire 
and bare. There weren't any strain insulators in the 
electric shop and he sent Dell to the storeroom to get 
one. When she returned she said somewhat sharply, 
“Tf you had told me you wanted a strain insulator for a 
guy wire, I would have known what you were talking 

about." 


Sparks and his helper started back to where they had 
been working. As it was somewhat nearer, they went 
through the roundhouse. When about half way through, 
Jim Evans, the roundhouse foreman, yelled for Sparks 
to wait a minute. 

“Where are you going?“ Evans asked. 

'm running a line for the rail straightening machine," 
Sparks said. “They set it way the other side of the 
sand house and I’ve had one heck of a time digging up 
enough material. I don’t see why it couldn’t have been 
set closer to a power line.” 

“The derrick has a fairly long boom," Evans said. 
“They are in a rush to get that bunch of old rails 
straightened to use building a spur out to the govern- 
ment chemical plant and they want lights put up so they 
can work nights." 

"Well, I don't know where I'l get the material," 
Sparks said. “There isn't enough wire left around here 
to put a door-bell in a back house." 

"Yes, in the eighteen years I've been roundhouse 
foreman for the S. P. & W. here at Plainville, I've never 
seen as much work with as little material, but guess 
we'll have to get along until the war is over. Can't you 
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put lights on the line you are running for the motor?" 
Evans asked. 

"Not very well" Sparks said. “It’s a three-phase 
220-volt and we don't have any 220-volt lamps. I could 
use 110-volt lamps in series, but it isn't so good." 

"Isn't that the way they are connected on the Diesel 
switch engine?" Evans asked. “They seem to work 
O. K. on it." 

“There is a little difference," Sparks started to explain 
when the foreman interrupted him. 

"Go ahead and wire them up that way," he said. 

"O. K.," Sparks agreed. "Let's go, Red! Bring your 
come-along and come along." 

The electrician finished running the line and connect- 
ing the motor that day. Next day he strung up six 
100-watt lights, wiring two sockets in series so the 110- 
volt lamps would operate on the 220-volt circuit. Spark: 
had finished the wiring and was screwing the lamps in 
the socket when Tom Clark, a machinist helper, came up. 
“The wheel lathe motor is hot as mama's pistol!" Clark 
told Sparks. 

“O. K.,” Sparks said, "I'll be right with you. Red, 
you gather up what tools I leave and carry them to the 


electric shop." 


„Tur motor has been running warm ever since we put 
new bearings in the lathe last week,” the machinist that 
operated the lathe told Sparks, "but it never did get as 
hot as it is now.” 

Are the bearings tight?" Sparks asked. 

“No, not now. They were a little tight when we first 
started the lathe, but they have limbered up. I thought 
at first maybe the bearings were sticking but they are 
running plenty free.” 

Sparks tested the fuses- and found them O. K., then 
he examined the controller contacts. One of them 
showed signs of having been hot and he thought perhaps 
it had not been making good contact and causing the 
motor to heat. He renewed all of the contacts and 
pressed the starting button. The motor seemed slightly 
sluggish starting but otherwise appeared to be O. K. 

“Try it awhile and let me know how it does,” Sparks 
told the machinist. : 

Sparks went to the electric shop and found that his 
helper had cleaned up the tools and put them away an 
was then busy sweeping the electric shop floor. 

“You would now be eligible to be a Boy Scout if you 
were not a girl," Sparks said. "You've done your 8. 
deed for the day." i , 

“What do we do now?” Dell asked as she carefully 
stood the broom business end up in one corner. . 

“Don’t rush me!” Sparks said. “After I rest a minute 
I guess we might as well clean thé contactors on the 
overhead crane controllers in the machine shop à" 
grease the motors. Go and get a couple of sheets of fine 
sandpaper and some ball bearing grease.” 
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Sparks had the tools he expected to use ready and 
vas waiting when his helper returned. 

“You take the tools to the machine shop and I'll bring 
i ladder,” Sparks said. 

As Sparks entered the machine shop door the wheel 
athe operator almost collided with the ladder that Sparks 
was carrying. “The wheel lathe motor is hot again!” 
the machinist said. 


"T axe the tools back to the electric shop,” Sparks 
old his helper. "I'll be out as soon as I carry the ladder 
back,” he told the machinist. 


“What’s wrong with the wheel lathe motor?” Dell 
asked. 

“Don’t know,” Sparks said, “unless the bearings are 
worn. I’ve looked at practically everything else and I 
don’t see how it can be the bearings. There was a slight 
bit of play in the bearing on the drive end of the motor 
but a thickness gauge showed very little difference in 
rotor clearance at top and bottom. It doesn’t look like 


enough to wear in the bearing to cause the motor to 
heat," Sparks said, speaking to no one in particular, “but 
I can't find anything else. Red, you go to the storeroom 

and see if they have a bearing. 


I don't want to start 


— Dr 
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"There's no use losing your temper and breaking your neck" 
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taking the motor down if there are not any bearings 
to be had.” 

The redheaded helper returned in a few minutes and 
informed Sparks that there were no bearings for the 
wheel lathe motor in the storeroom. 

"Well; I don't believe it’s bearings that cause it to 
run hot, anyway." Sparks scratched his head, a char- 
acteristic mannerism when trying to think. Science has 
not revealed whether it helps the mental processes or 
not, but anyway Sparks dug up a few scales of dandruff 
and an idea. “Get the volt-ammeter from the electric 
shop, will you, Red?" he said. 

"You mean that doo-jigger in a long black leather 
case that has some wires with things that look like 
clothespins only they are metal?" Dell-asked. 

“Well, I believe you have the general idea, only the 
case doesn't have wires with clips.“ 

Dell hesitated a moment trying to think of a suitable 
rejoinder but evidently couldn't as she left without say- 
ing anything. In less than five minutes she returned 
carrying the volt-ammeter. 

Sparks had previously checked the voltage and found 
it to be O. K. He removed the wires used for voltage 
testing to get them out of the way, then opened the 
clamp on the end of the volt-ammeter and closed it 
around one of the wires. 

"How does that show anything?" Dell asked. 
not connected." : 

"Current in the wire causes a magnetic field that in- 
duces current in the ammeter in proportion to the cur- 
rent in the wire," Sparks explained as he checked the 
current in each of the three wires. "Can you take a 
fairly heavy cut?" he asked the machinist. 

*O. K.,” the machinist said, and set the lathe tool 
for a roughing cut on one of the tires being turned. 

Sparks checked the current again. He found it to be 
considerably lower on one wire. “Well, I seem to have 
found what the trouble is, the next thing is to find where 
it is." : 

“Maybe they are not putting as much current in one 
of the wires at the power plant." Dell suggested. 

"Might be a good idea for you to go to the office and 
ask them." Sparks managed to keep from smiling as 
he spoke, but he and the machinist both laughed after 
the girl had left. 

"What do you suppose is causing the motor to heat?" 
the machinist asked when they had stopped laughing. 

“Well,” Sparks said, “my guess is a high resistance 
connection some place, could be most any place. I've 

.already eliminated the controller contactors. Guess I 
might as well look at the motor connections." 

Sparks removed the tape from the motor connections 
and found them O. K. The solderless connectors used 
for splicing the wires to the motor leads were good and 
tight with no symptoms of having been hot. 

"Could the trouble be in back of that slate panel?" the 
machinist said, pointing to the controller panel. 

"Yes," Sparks said, "it's just as likely to be there as 
anywhere. Guess I might as well take the back off the 
controller cabinet and have a look." 

When the back was removed from the cabinet, Sparks 
thought at first that it was just some more work for 
nothing. All of the nuts on the copper studs seemed to 
be drawn up tight, then he noticed a lug that was a dif- 
ferent color and there was what was causing the trouble. 
From some cause, all of the solder had melted out of the 
lug—could have been caused by a careless job when the 
lug was first soldered on the wire. At any rate, the 
wire was just sticking in the lug and making sufficient 
contact so the motor would start. 
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office, Sparks said. 


nothing. 


Sparks was removing the nuts that held the burre 
lug when Dell returned from the machine shop. He 
face was almost as red as her hair and the fire in 
eyes almost singed her eyelashes. “Think you are pret 
smart, don't you!” she snapped. “Guess it serves m 
right for trying to help.” 

“Who did you call?” Sparks asked very innocently. 

“The office of the power company and the mana 
said they were too busy to be bothered with practic 
jokers." 

“They don't know anything about the lines in the 
"Next time call the power plam. 
but never mind doing it now. I’ve found the troubk. 
Wish you would go to the storeroom and see if the 
have a solderless lug for a number two wire." | 

“TI go," Dell replied, "but if you are kidding this 
time, you hetter not be here when I get back.” 

Sparks had the wire scraped clean and bright when 
his helper returned from the storeroom and it was only a 
matter of a very few minutes to secure the solderless lug 
and fasten it in place on the stud. 


Now I guess we can make another start at cleaning. 
the contacts on the overhead crane," Sparks said when 
the job was finished. 

This time there was no interruption until they were 
up on the crane. They had just started on the hoist 
motor controller when a machinist yelled, “How about 
using the crane to take a driving box off the boring mil 
and put another one on?“ 

“O. K.,” Sparks leaned over the rail and yelled bac 
to the machinist, “if you'll take the ladder down and p: 
it back when you finish." ! 

Won't we have to get down?” Dell asked. 

“No, just keep your head down so it won't hit one of tx 
iron beams overhead and bend it,” Sparks told her. 

The crane rumbled along almost the full length of the; 
shop. That's fun!“ Dell said after she got over being 
nervous. , 

"Better stand over by the rail while the machini 
is handling the controls," Sparks cautioned. “I'll tel 
you when it's time to duck again." | 

"What are all those big lights that don't have am 
bulks in them?" Dell pointed to some large reflector: 

“Those are mercury vapor lights,” Sparks su 
„Haven't been able to get lamps for them recently. 
Sparks told her. “I’ve been intending to disconnect th. 
transformers and connect them for straight 110-volt 
and use incandescent lamps. That would be better than 


Wurx the machinist had lifted the driving box ironi 
the boring mill and placed another on the face plate ^! 
the machine, Sparks and his helper again pulled th 
switch and started dressing the contactors on the hos 
motor controller. They had worked about ten minute: 
when another machinist wanted to use the crane to lifta 
piston and rod from a lathe. It went on like that ur 
five o'clock and instead of going over all contactors, c^" 
lector shoes, etc., on the crane as Sparks had expect 
to do, they only finished about half the job. : 

“Doesn't it kinda make you disgusted?” Dell ask’ 
when they were back in the electric shop. n 

“Oh, I'm used to it, but haven't got where I like i. 
Sparks said. 

Next morning when Sparks stopped at the roundhouse 
office to get his work card, there was a note pinned 10 
the card. Call the Superintendent's chief clerk. "* 
what he read. 
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"The chief clerk is up in the air like a B-24," the 
oundhuase clerk told Sparks when he went into the 
office to phone. . 

“What about?” Sparks asked as he lifted the telephone. 

“Don’t know exactly,” the clerk replied, “but it’s some- 
ing about lights at the rail straightening machine." 

“That was a heck of a poor job you did putting up 
lights at the rail straightening machine,” the chief clerk 
said when Sparks told him who was calling. 

“Yes, but it’s the best I could do with what material 
I had," Sparks tried to explain. 

“What you did is no good at all,” the chief clerk said 
sharply. “They didn't have any lights after ten o'clock. 
The men loafed around until about midnight, then went 
home. We want lights that can be depended on before 
tonight. Call me when you get them fixed." 

“But—” Sparks got no further before the clerk hung up. 

"Go out to the pump house where there is some elec- 
trical material and get all of the wire you can find," 
Sparks told his helper, “and look every place where there 
might be any kind of wire that would do to run a line 
to the rail straightening machine for lights. 
up there and find out what caused all of the lights to go 
out last night." 

“I hear you had a little trouble with your lights last 
night," Sparks said to the foreman of the gang at the 
ral straightening machine. 

"Yeah," the foreman replied, “they burned until about 
ten o'clock and the man running the machine at night 
decided he needed bigger bulbs in some of the sockets. 
He went to the storeroom and got some 200-watt bulbs. 
He must have got a short or something, anyway all of 
the lights went out." 

Sparks started to try to explain that lights wired in 
series must have bulbs of like rating, but decided it would 
be a waste of time. He turned and went back to the 
roundhouse. 

“Tve` looked every place I can think of," Dell told 
Sparks, “and here is all of the wire I can find." 

"That's not half enough," Sparks said, "and I don't 
know where to get any more." 

"Couldn't you use some of the wire in the machine 
shop,” Dell suggested. “You know, the wire going to 
those lights you can't get bulbs for." 

"Not hardly," Sparks said. "We'll get lamps some 
: these days, but wait a minute—maybe I've got an 
idea.“ 

Where are you going?“ Dell asked as Sparks left. 

“Back in a few minutes,” Sparks said over his shoulder. 

He picked up a ladder and went into the machine shop. 
In about ten minutes he returned carrying something on 
his shoulder. 

"What's that?" Dell asked. 

"It's a transformer from one of the mercury vapor 
lamps. It's rated at 400 watts. I believe I can connect 
it for stepping the 220-volts down to 110 for lights at 
the rail straightening machine. Two of them would 
do the job if they will work." 

Sparks connected 220 volts to the high side of the 
transformer. The voltmeter used for testing showed 115 
Volts on the low side. He then connected two 200-watt 
lamps in parallel on the low side. They burned O. K. 

It took about three hours to connect the transformers 
ànd connect the lights at the rail straightening machine. 

Sparks called the chief clerk when the job was finished 
ànd told him that he was sure the lights would be O. K. 
tor that night. 

‘Well, why didn't vou fix them that way yesterday ?" 
the chief clerk wanted to know. 

Aw, hell!“ Sparks mumbled and hung up. 
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Plywood Used in 
Forty-Ton Refrigerator Cars 
( Continued from page 258) 
Fan-Equipped Cars 


Cars which are being equipped with the Preco mechan- 
ical cooling fan required that certain minor changes be 
made in the bunker and floor arrangements which do not, 
however, affect the cubic capacity of the car. Actually, 
this device is intended to increase carrying capacity by 
insuring a more even and more widely distributed flow 
of air throughout the entire car area thereby permitting 
heavier loadings than are possible in cars which depend 
upon convection for the distribution of cooled air. The 
fans are operated by means of a rubber-tired wheel which 
is lowered upon the car wheel. The correct pressure 
between the two is maintained by a coil spring. Power 
is transmitted from the drive shaft to the blower shaft 


Refrigerator car underframes are welded in jigs which permit welding 
in the downhand position 


by a V-belt and two pulleys. Wheel and axle ratios 
are such that at 30 m. p. h. train speed the fan output 
is 1,500 c. f. m. and at 50 m. p. h. the fan output is 3,000 
c. f. m. In terms of air turnover within the car this 
amounts to approximately three changes per minute. 

Another feature of the arrangement is that a small 
motor can be attached to the blower shaft while the car 
is standing to maintain air circulation or aid in precooling. 
This motor is removed when the car is in transit. 


Other Details 


In general these cars follow the standard A. A. R. de- 
sign for refrigerator cars with the principal changes made 
being those which have been adopted in the ice bunkering 
and ventilating systems by the owners of the equipment. 
The trucks are of the 40-ton spring-plankless type 
equipped with chilled-iron wheels. Draft gears are of 
an approved design as are the hand and air brakes. 

The cars are insulated with a total protection of 31% in. 
in the floors, 3 in. at the sides, ends and doors and 3% 
in. in the roof. The door opening is 4 ft. O in. by 6 ft. 
6 in. Door headers, posts and stiles are of the rabbetted 
type. Ice bunkers have a total capacity of 263 cu. ft. 
and will accommodate 9,600 Ib. of chunk ice. 
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The Combustion Gas Turbine 


Part II“ 


Closed Cycle for Large Units 


The closed cycle offers a method of increasing the 
maximum capacity of the open cycle. The volume of 
the working gas is inversely proportional to the absolute 
pressure. If the pressure is multiplied by 10, the size 
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Fig. 8—Effect of reheat, intercool and regeneration on thermal effi- 
ciency over a range from 1,000 deg. to 1,500 deg. F.—Based on 70 
deg. F. and 5 per cent pressure drop in regenerator—Assumed effi- 
ciencies of turbine, 85 per cent; compressor, 84 per cent; burner, 
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is divided by 10. In the closed cycle, the circulating work- 
ing gas is at a relatively high pressure and reduces the 
physical size of compressor and turbine. To reduce the 
temperature of the gases before they enter the compressor, 
cooling water is required in the closed cycle. The heat 
exchanger in which the gas is cooled before it enters the 
compressor is called a gas precooler. The amount of 
heat given up to the cooling water is equivalent to that 
removed in the condenser of a steam unit of equal ca- 
pacity. The quantity of cooling water required will be 
less as a higher cooling water temperature rise is per- 
missible. 

The closed cycle is shown in Fig. 11. This is an exter- 
nally fired cycle in which the products of combustion do 
not pass through the gas turbine and compressor. The 
working gas (air, hydrogen or other medium) operates 
at a relatively high pressure in a closed, recirculating 
circuit. In the gas heater, the heat from the products of 
combustion is transferred to the working gas which then 
expands in the turbine to a lower pressure. The gas 


* Part I appeared in the May issue. 


f Steam engineer and development engineer, respectively, Westinghouse 
Electric & Manufacturing Company, South Philadelphia, E. 
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By F. K. Fischer! 
and 
€. A. Meyert 


heater in this cycle corresponds to the steam boiler : 
the steam cycle. For a practical efficiency, it will u 
larger than the modern steam boiler because gases art 
on both sides of the gas heater. This cycle is very sim 
ilar to the-steam cycle, except that the working fluid di 
not undergo a change of state. As this closed cycle keeps 
the products of combustion out of the turbine and com- 


* pressor circuit, the problem of using coal as a fuel should 


be much simpler of solution than in those cycles whic 
circulate the products of combustion. 


Hydrogen Has Advantages 


In the closed cycle, the compressor inlet pressure di 
be maintained at approximately 150 lb. per sq. in. vit 
a discharge pressure of some 600 Ib. per sq. in. This 
high pressure greatly reduces the size of turbine an 
compressor and should permit maximum ratings to be 
built approaching those in the steam cycle. Some gas 
other than air will probably be used as the worki 
medium in the externally fired closed cycle. Hydrogen 
for example, has properties which: make it far supere 


Thermal Efficiency in Percent 


40 
Air Temperature in Degrees F 
Fig. 9—Effect of air temperature on thermal efficiency of open-cydè — 


gas turbine with 1,200 deg. F. inlet gas temperatu : j 
and regenerator pressure drop are the same as ia Fig. 8 j 


to air for this application. The density of hydrogen! 
A that of air, the specific heat is 14 times that of arr, 
and the thermal conductivity is 6.8 times that of air. 

A closed cycle system under development by Westine 
house is shown in Fig. 12. In this closed cycle a separa" ' 
gas turbine and compressor are used to pump up t | 
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cycle on which the main gas turbine and compressor 
operate. High pressure of around 600 Ib. per sq. in. may 
be used with a compressor inlet pressure of around 150 
Ib. per sq. in. The main gas turbine and compressor 
would be small as they operate at high pressure. This 
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Fig. lO—Efficiencies compared for best practical steam power plants 
and combustion gas turbine plants 


cycle is internally fired, the products of combustion pass- 
ing through the gas turbines and main compressor. 
Enough make up air is continually supplied to maintain 
pressure and support combustion. It is supplied by a 
compressor which is driven by a second gas turbine. This 
cycle avoids the large gas heater required by the cycle 
shown in Fig. 11, but requires an extra gas turbine and 
compressor to pump-up the system. Solid matter from 
the fuel must be removed. i 

In the closed cycles shown in Figs. 11 and 12, reheating 
and intercooling are not illustrated. However, they offer 
the same advantage in the closed cycle that they offer in 
the open cycle. The biggest single additional problem 
in the closed cycle is a method of building practical heat 
exchangers. The problem is further complicated by the 
fact that the gases will carry foreign matter from com- 
bustion which may both corrode and erode the exchanger 
and reduce the heat transfer rate by depositing foreign 
material on the transfer surface. 


Gas Turbine Control 


Combustion gas turbine control can be simple and re- 
liable, consisting only of control of the gas temperature 
by controlling the rate of fuel supply. Governing valves, 
such as used in steam turbine control, are not needed. 
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Fig. 11—Externally fired closed style 
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Efficient partial load performance can be obtained by 
using two turbines: one variable-speed turbine driving a 
compressor ; plus a constant-speed turbine driving a gen- 
erator. (See Fig. 13.) The use of regenerators, reheat- 
ers, and intercoolers in addition to improving the full- 
load economy, have an even greater effect in improving 
the partial-load economy. In the closed cycle, by re- 
ducing the gas pressure as the load is reduced, practically 
full-load efficiency can be maintained at partial loads. 


Possible Gas Turbine Applications 


The possible applications of the gas turbine are many 
Ranging from a simple open cycle for small capacities to 
a closed cycle for very large ratings it offers wide possi- 
bilities. For example, in locomotives the simple open 
gas cycle requires no water. It has low weight and small 
space requirements combined with simplicity. With 
an efficiency of 20 per cent at 1,200 deg. F. and the 
expected low maintenance of turbine drives, it should 
prove a good power plant for a locomotive. The inability 
of the gas turbine to operate in reverse makes either 
electric drive or the development of a satisfactory revers- 
ing gear necessary for this application. One of the 
biggest problems in this field is combustion. First, Diesel 
oil, later Bunker C oil, and ultimately coal must be 
burned. The opportunities for the electric drive seem 
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Fig. 12—Proposed internally fired closed cycle 


promising. The geared drive presents special problems 
because of the reversing requirement. 

In airplanes of relatively small power outputs the gas 
turbine operating at high speed and high temperature. 
to obtain maximum rating per unit weight of material, 
has real possibilities. ` 

In ship drives the combustion gas cycle offers effi- 
ciencies equal to the best modern marine steam power 
plants, which have overall efficiencies of approximately 
25 per cent. Weight and space requirements of equip- 
ment are a real factor in this application. The gas cycle 
eliminates the steam generator and steam condenser. The 
advantage in weight and space undoubtedly will favor the 
gas cycle, despite the gas compressor, the regenerator 
heat exchanger, and the large gas turbine. The require- 
ment of astern operation in marine service handicaps the 
gas turbine, except as an electric drive. 

In the power plant field general application of the 
combustion gas cycle will probably not take place until 
the problems involving the use of coal as a fuel are 
solved. The successful development of the closed cycle 
is necessary if units of very large capacity are to be built. 
The maximum capacity for which units can be built in 
the open cycle will include the majority of industrial 
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applications. There are many special applications in 
the power generation field in which the open gas cycle 
will possibly find early application. 

In the industrial field where both power and process 
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Fig. 13—Possible method of gas turbine control combining variable 
and constant speed drives 


steam are required the gas turbine has possibilities. It 
fits well in those applications where the steam required 
is relatively small in relation to the power load. This is 
different from the extraction steam turbine where large 
quantities of process steam per kilowatt are necessary 
to attain a comparably efficient cycle. Here again, the 
use of coal as a fuel is necessary for a wide general appli- 
cation, i 


Many Problems Ahead 


In drawing conclusions, it should be remembered that 
the cycle has only had practical application in very special 
cases. The full possibilities of any cycle can only be 
evaluated from successful proof of its economy, first cost, 
maintenance cost and reliability. The addition of ele- 
ments which improve the fuel economy, and arrangements 
of the cycle for large capacities. are obtained at a sacri- 
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fice in simplicity and at a price. The development of the 
best system is expected to be costly in time and money. 

Metallurgy plays an important part in the gas cycle 
as the efficiency increases rapidly with increase in top 
temperature. To obtain materials suitable for operation 
at higher temperatures the metallurgists are looking at 
materials similar to the non-forgable and non-machinable 
tool steels. The method of forming these alloys to shape, 
such as precision casting to size, may revolutionize ac- 
cepted methods of manufacture. To apply such materials 
their additional first cost and manufacturing cost must 
be justified. Any application of such materials must be 
preceded by careful tests.. For heavy duty apparatu: 
these tests must extend over long periods before the de- 
signer can use them with safety. Careful differentiation 
between applications as to required length of life of 
apparatus is necessary. "The fact that a piece of equip- 
ment is operated at 1,800 deg. F. for a life of a few hours 
does not mean temperatures of that order can be used 
for heavy duty applications. 

Present developments of the gas turbine are limited 
to the use of relatively high-grade fuel oils. This one 
factor is a serious handicap to the gas cycle. There is 
considerable evidence that oil is being used at a greater 
rate than new supplies are being found. So in the post- 
war period necessity may dictate a prime mover which 
can use coal as a fuel. The gas cycle is definitely limited 
in application until such time as the problems in connec- 
tion with the burning of low grade oil and coal are suc- 
cessfully solved. 

Present research efforts are being expended in develop- 
ments for the national defense. In the post-war era 
industry will have access to the developments in the gas 
turbine field and to developments in high temperature 
materials. These developments may considerably change 
present thinking. It is safe to predict that general appli- | 
cations of the gas cycle must wait until the post-war era. 

It will be wise to watch the developments of the early 
installations before attempting to make widespread appli- 
cations. At present, conclusions as to the ultimate pos- 
sibilities of the gas cycle are little more than good guesses. 
The gas turbine art must advance beyond its present early 
development stages, before it can be judged with assur- 
ance. However, undoubtedly it will find real usefulness | 
in a large number of fields, possibly complementing rather - 
than competing with the steam turbine. Just how and | 
where the gas turbine will be applied. only time will tell. 


* 


On the Norfolk & Western 


266 


i ineer 
Rallway W 


Hot Boxes, Causes and Cures 


Tux announcement for the meeting this evening laid 
reat stress on the fact that during 1943, there were 
35,099 set outs for hot boxes. At a first glance, this 
ppears to be a staggering total, but an analysis of this 
umber of set outs in relation to the national car volume 
nd the amount of work performed makes it appear in 
different light. 

There were 137 Class I railroads operating during 
943 which meant that the total of 135,000 set outs was 
qual to 2.7 set outs per Class I road trackage or one set 
ut per year for every three miles of track operated. 
"he ownership of these roads during 1943 was 1,745,495 
ars. Considering each car to have eight journals, it 
nant that approximately 14,000,000 journals were 
perating during 1943 and a set out occurred for every 
03 journals operated for the year. 

These figures tend to minimize the seriousness of the 
wt box situation but more so than that, reflect the 
sonderful work that has been done by car department 
orces all over the country to reduce hot boxes. In spite 
X the reduction we have had in the past, we all know 
hat proper care of equipment on the part of the me- 
chanical and transportation forces of the railroads will 
reduce the hot box total still more. f 

A 60-day check by the A.A.R. of delays to trains 
w account of car failures developed a total of 125,885 
defects, of which only 6,203, or five per cent were due 
to overheated journals; 17,548, or 14 per cent were due 
to defective brake riggings; 26.3904, or 21 per cent 
defective wheels; 18.137, or 14 per cent miscellaneous 
truck defects; 19,481, or 15 per cent draft gear under- 
frame, a total of 87,763. roughly 69 per cent. The 
remainder included air brakes, safety appliances, etc. 
The hot box total, it can be seen, was relatively small 
in comparison to other causes. 

It is claimed the average cost is $40.00 to set out a 
car along the line of road. This includes all delays in- 
volved. In addition, it is often necessary to send a man 
to an outlying point to make temporary repairs before 
movement to a shop or repair track is possible. This 
results in delay to a customer's shipment which may be 
of an important nature in connection with our present 
national emergency. 

Many conditions, either singly or in combination, 
are responsible for hot boxes on both passenger and 
freight equipment. The A.A.R., through the Mechanical 
Division has made extensive studies of the hot box situ- 
ation, and on July 21, 1943, issued Bulletin D-2341 
which very completely covered the situation, and in so 
doing, outlined five important factors covering the gen- 
era. underlying causes and the prevention of hot boxes 
on railroad equipment. They are: 

Ihe present standard A. A. R. journal box assembly 
properly put up originally, maintained and serviced will 
carry the rated loads at present day speeds without 
developing hot boxes. This is amply evidenced by the 
every day record of millions of such boxes running to 
the relative few developing hot boxes. 

2— The cause of a hot box is a progressive overheat- 


ing of the bearing and journal due.to some abnormal 
condition, 


n address delivered before the Eastern Car Foreman's Association 
al id York on May 12, 1944. 
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Adherence to recommended prac- 
tices and training of personnel 
important — Main sources of 
trouble known and remedies 
available — Wheel shop efficiency 
reflected in road performance 


3—There is no single readily applicable means for 
the elimination of hot boxes; their reduction to a mini- 
mum can only be brought about through cooperative 
effort of transportation and mechanical forces to locate 
and correct the cause or causes of overheating. 

J—The principal sources for overheating are: (a) 
rough handling, particularly on humps and in classifi- 
cation. yards, (b) improper repairs or servicing; (c) 
mechanical conditions of equipment running gear and 
journal box parts; (d) wheels being continued in service 
which should be removed under A.A.R. Symbol 73, 
out of round or worn through chill and, (e) lubricating 
failures, loss of oil or interruption in the continuity of 
its feeding to journal, . 

5—The correction of these abnormal conditions can 
only be brought about by continuous follow-up at shops, 
on repair tracks and in yards and terminals to insure 
the maintenance of equipment in proper mechanical con- 
dition and to prevent lubrication disturbances originating 
in improper handling and servicing of equipment on 
repair tracks and in make-up and classification yards. 


Trouble Points 


The A.A.R. in analyzing the situation realized that 
there were six specific points involved in railroad opera- 
tion where particular care should be exercised in order 
to minimize the possibility of hot boxes occurring. They 
are at the car builders or owners shops, in the wheel 
shops. on the repair tracks, in the classification yards, 
particularly hump yards, at the terminals and other crew 
change points, and on line of road. 

Shop inspection should include the following steps: 
check tram of axle centers, on freight equipment match 
tram of side frames; check trucks for alignment; check 
roofs of boxes for proper wedge seat surfaces; check 
boxes for oil retention; check dust guard walls and dust 
guards: and, check box lids, hinges, spring, box face 

ts. 

At the wheel shops on new and repair work, we should : 
match wheels on axles for tape size; check the wheel 
bore with respect to the periphery; mount wheels prop- 
erly with respect to spacing to journals; and, check all 
cut and overheated journals for circumferential heat 
cracks after refinishing: In case where journals have 
been sufficiently hot to show discoloration, magnaflux 
for cracks and scrap any suspicious axles. 
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On the repair tracks at the outside points, the greatest 
of care should be exercised, and the following three items 
will do much to alleviate your own troubles both on the 
track and on the line or road: comply with the present 
A. A. R. rules governing minimum requirements with par- 
ticular attention to thorough cleaning of the interior of 
boxes, including the inside of lids and the mouth of box. 
before repacking and avoid overpacking of boxes; super- 
vise to insure the quality of workmanship; and, inspect 
journals to see that they are clean and smooth. Rough 
or cut journals must be replaced and journals showing 
evidence of overheating to the extent of requiring re- 
conditioning must be replaced with journals in good 
condition. 

In classification yards, particularly hump yards, the 
transportation department can do more to wreck the 
mechanical department’s hot box performance record 
than in any other part of the railroad operation. Today, 
with a large number of inexperienced employees man- 

ning our yard switching power, we can expect a certain 
amount of rough handling. When you begin to notice 
an increase in a number of impact defects that are being 
discovered by your inspectors, you know that your yard 
forces are setting up all of the conditions conducive 
to an increase in the number of hot boxes that will occur 
in trains originating from your yard or particular opera- 
tion. When you begin to see an abnormal number of 
upset couplers, back strikers sheared out, shifted loads 
and other indications of heavy impacting, then is the 
time to get after your yard force and demand fairer 
handling of equipment. The A.A.R. outlines the fol- 
lowing two points for particular checking in such lo- 
calities: rough handling and inspection of all boxes after 
cars have gone over the hump. They should be inspected 
closely for waste grabs and jacked and repacked when 
it is necessary. This is important if hot boxes due to 
waste grabs are to be reduced. 


At terminals and crew change points, the mechanical 
department and car department usually get an oppor- 
tunity to go over their equipment and all boxes should 
be checked immediately after a stop is made for un- 
usually warm journals. All such boxes should be in- 
spected for lint or waste strands under bearings and 
jacked and repacked if necessary. At interchange points, 
inspection and servicing should be performed by the 
delivering line wherever it is practicable and free oil 
should be added to all boxes where a dry condition of 
packing exists, particularly during the summer months. 

On line of road, the train crews themselves can do 
much to lessen the number of cars that are set out for 
hot boxes and, at the same time, minimize the amount 
of damage that may occur. Rough handling and break-in 
twos must be avoided, constant watch must be kept to 
detect overheated journals and coolants should be used 
until a repair point is reached. All boxes thus tem- 
porarily serviced on line should be jacked and repacked 
at the first repair point. 


Waste Grabs 


The primary cause of over 70 per cent of hot boxes 
is the well-known waste grab. Waste grabs are caused 
by rough or unusual handling of cars in transportation 
yards, irregular track surfaces, journal packing placed 
in to the journal box in too great a quantity, packing 
applied too tight and, a lack of sufficient lubrication. 
There may be other causes, but these are considered the 
most important. 

An impact a* a speed of more than four miles per 
hour will raise and may displace journal bearings. It 
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also may distort the journal packing. Periodical r 
packing of journal boxes should conform strictly to 
the provisions of Rule 66 of the A.A.R. Interc 
Rules. In connection with Rule 66, Paragraph B, 
last sentence reads: "Missing or defective dust gua 
plugs shall be renewed." 

Packing must be prepared in accordance with A.AR. 
specifications. Three factors conducive to good prac 
tice are: a more general practice of delinting new a: 
renovated waste prior to making it up into journal 
packing ; a more general practice of mixing new make- 
waste to renovated waste of corresponding grades 
renovating plants and, since a number of roads are ex 
perimenting with devices to retain packing in pl 
attention is called to them with the suggestion that su 
devices, when found to be in serviceable condition, 
replaced whenever journal box attention necessitates their 
removal. However, the use of loose wooden sticks as! 
packing retainers on freight cars is not encouraged. 

Repacking of journal boxes and inspection of joumil 
bearings and wedges require experienced and wel- 
trained employees. New employees usually do not have 
the mechanical background to handle such operation 
effectively. It is, therefore, necessary that their super- 
visors take the necessary time to train such employee 
and, after the training period has been completed, fre- 
quent checks must be made to see that these employee 
are following instructions and standard’ practices and 
not introducing their own ideas as to how boxes shoul! 
be packed. 


Packing Practices 


Waste should be placed into a box in one solid mas 
as nearly as is possible and kept at least one inch below 
the center line of the journal and back of the collar. 
It is vitally important that all ends be turned under. 
with no short strands along the sides of the box. Th 
packing should be placed in the box firmly, but not te. 
tightly. Packing applied to tightly will become glaze! 
by journal contact and retard the flow of oil being 
syphoned from the bottom of the box. This will al 
permit the packing to adhere to the journal or become 
lodged against the outer edge of the bearing. 


Free oil should be applied to all boxes that show an: 
signs of dryness. An extra amount of free oil pa: 
large dividends and is cheap insurance. Extensive 
studies by the A.A.R. during the past year with respet 
to the relation of packing dates to hot boxes show that 
there are large numbers of hot boxes developing dur- 
ing the first nine months off repair tracks, many v 
cars within one to three months from the stenciled date 
of packing. This indicates either that the work is not 
being carried out in accordance with the rules or the 
application of parts and materials not meeting A.AR. 
standards. 

Uneven bearings are responsible for a large number 
of overheated journals. They may be caused by un 
matched side frames resulting in improper alignment cí 
the truck, worn journal bearing wedges, and wom 
crowns in journal boxes. Improper trueing of journals 
at the wheel shop will also cause overheating, especially 
under heavy loads or other adverse conditions. 


Wheel Shop Practice 


Too often, wheel shop practice is not related to roa! 
performance, yet the two are very closely allied. In 
great many instances, some wheel shop employees be- 
lieve that their personal machine practices are superior 
to the practices promulgated by the A.A.R. and cov- 
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red in the Wheel and Axle Manual. The Wheel and 
xle Manual was assembled with a great deal of care 
nd, while it is possible that individual wheel shop em- 
lovees may have good ideas, the majority of ideas that 
re ndt in conformity with the Wheel and Axle Manual 
-ill lead to difficulties on the line of road. 

Axle lathes must be maintained so that the centers 
re in proper alignment. Wear between the ways and 
ol carriages must be minimized so that machining of 
xles may be truly concentric and without taper or 
hatter. Spindle bearings, etc., must be renewed when 
ecessary to insure accurate turning. Lathe centers 
ust be reground or renewed when showing signs of 
ear or gouging. Axle lathes should be inspected and 
hecked once each week when they are in constant use 
nd when irregularities are discovered they should be 
»rrected. 

Worn driving gears on axle lathes prevent the true 
nd symmetrical meshing of the gear teeth. Worn teeth 
esult in an impact or blow being struck by the pinion, 
nd rather than a smooth even cut being taken, a chip- 
ing action occurs. This drawback in wheel shop prac- 
ice is being largely overcome in the more modern de- 
igns of wheel lathes. There are at present being 
mrketed car wheel boring mills, and mounted and un- 
wunted wheel lathes on which hydraulic drives are 
med. This type of drive is most desirable as it can 
ive nothing but a smooth, continuous driving action 
nd the general installation of this type of machinery in 
ailroad wheel shops will do much to insure true journals 
nd wheel seats. . 

The finished journal should be like polished glass in 

pearance and feeling. Ridges and corrugations in the 
ournal fillets made during machining or due to wear 
nay lead to breakage and should be machined out in 
he lathe. The finish machine cut should leave a sur- 
ace free from ridges, streaks, burrs or chatter marks. 
che rolling also must be properly done. In no case 
hould a file be used on the journal surface or fillets. 
"ling a journal, which it is either rotating in a lathe 
r at rest will cause low spots, streaks, or out of round 
wnditions which will surely lead to trouble. The only 
egitimate use for a file on an axle is to break the sharp 
ages of the end collar or the dust guard seat. Journals 
hould never be ground with a coarse abrasive or 
lished with emery under heavy pressure. Streaks, 
«ratches and some taper may result and the abrasive, 
or its product, is apt to fill up the pores of the steel and 
emain there to contribute to hot boxes. 
_ Polishing may be done either with 00 abrasive flour 
n oil applied by hand pressure only or with 00 abrasive 
‘loth which is free from ridges, selvage, etc. Plenty 
of oil should be used and the rubbing block must be 
10llowed out to fit the journal. In the latter case, only 
light pressure should be applied. 

Rolling journals to a finish should be done with a 
hardened steel roller having a contact face similar 
to the shape of the lathe tool. The roller should be set 
fat against the journal surface after first cleaning off 
all grit and chips by flushing with thin oil. During 
the rolling the journal must be coated with a suitable oil. 
It is very dangerous practice to roll over any corruga- 
tons, ridges, or rough surfaces, especially in the journal 
hilets as rolling such projections down into the metal 
is liable to lead to breakage. Such projections must be 
removed by a machine cut before the roller is applied. 
Rusting on a finished journal may start within the hour 
alter turning and quickly eat into the surface. There- 
tore, the journal should be coated immediately with a 


he: inhibitor which will not wash away or wipe off 
easily, 
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We are now entering the critical time of the year 
with respect to hot boxes. The months of June, July, 
August and early September are most critical. The 
annual seasonal increase in hot boxes during periods 
of continuous hot weather is attributed to the narrow- 
ing of the margin between maximum running and critical 
bearing journal temperatures. Additional frictional heat 
at any given box location, due to some abnormal con- 
dition, is the margin between the box running or the 
development of a hot box. For this reason it is es- 
sential to take extra precautions to eliminate abnormal 
frictional conditions within all journal boxes, in advance 
of periods of continued hot weather as insurance that 
they will run during the hot months. 

The journal box, journal box lid, and side frame 
manufacturers have a distinct responsibility in combat- 
ing hot boxes. While its use may still be controversial 
I believe that there is much room for the development 
of ventilated journal box lids manufactured in a price 
range that will make their application to freight cars 
possible and practicable. There are many instances where 
journals have been found which have had an internal 
heat high enough to melt the anti-friction lining. Had 
the journal boxes, either detachable or integral with the 
side frame, been equipped with fins, or corrugations to 
provide additional exposed exterior heat-radiating sur- 
faces, it is entirely possible that a great number of hot 
boxes would not have become serious enough enroute to 
cause complete failure. This or some similar improve- 
ment would be welcomed by the railroads’ mechanical 
personnel. It is known definitely that the majority of 


` overheated journals can be eliminated by proper main- 


tenance of the equipment with inspection forces being 
properly trained by their immediate supervisors. Effi- 
ciency and performance depend almost entirely upon 
training of the employees and giving tnem a sufficient 
time to perform work properly. 

After the forces have been properly educated, the 
best place to discover any irregularities is at any in- 
bound inspection. During this inspection, particular 
notice should be given to dry centers of the journals. 
All journals running above normal heat should be 
jacked and the bearings and wedges should be examined 
for defects. All journal boxes requiring resetting of 
packing can be worked at this time with free oil being 
added where necessary. 

_ The car foreman who is constantly trying to improve 
his hot box situation generally attains ‘some degree of 
success and, although discouraging factors may creep 
into the picture, perseverance and hard work will gen- 
erally be rewarded by some gratifying results. While 
the hot box performance in the past has been creditable 
and is steadily improving, everything that we can do 
at this time to minimize the delays in trains getting 
over the road will materially aid the war effort, as 
there are few trains today which do not include in their 


consist men or material definitely connected with the 
war effort. : 


Grass blocks for enginehouses are finding favor on the New York, 
New Haven & Hartford. In the interests of modernity, but mainly 
for economy, the railroad has replaced ordinary glass windows in 
four of its enginehouses with the newer glass bricks. It is ex- 
pected this will appreciably reduce maintenance expenditures on 
the old glass, which always had run into a major figure. Similar 
treatment is being considered for the Providence and East Hart- 
ford enginehouses and shop buildings at Readville. The bricks, it 
is said, afford maximum distribution of light. 
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EDITORIALS 


The Telegraph 
And the Railroads 


On May 24 the one-hundredth anniversary of the first 
practical application of the telegraph was celebrated. 
On May 24, 1844, Samuel Finley Breese Morse, an 
American artist of note who knew comparatively little 
about things mechanical and electrical, saw his fondest 
dream come true when he sent the now historic first 
telegram—What hath God wrought.” 

Actually, an event which occurred on the Baltimore & 
Ohio on May 1, 1844, gave the telegraph the attention 
which caused its recognition and adoption. After try- 
ing for twelve years to convince the public of the 
value of his idea, Morse succeeded in obtaining $30,000 
from Congress for the construction of a telegraph line 
to be run from Washington, D. C. to Baltimore, Md., 
and Louis McLane, president of the Baltimore & Ohio, 
seeing the possibilities of the telegraph as an aid to 
railroad operations, granted Morse permission to use 
the railroad right-of-way. 

On May 1, when the telegraph line had been com- 
pleted from Washington to Annapolis Junction, Md., 
a distance of 22 miles, Washington was awaiting the 
news of the Whig presidential nomination which had 
been made in Baltimore. Delegates returning from 
Baltimore were bringing the news by train. When they 
arrived at Annapolis Junction, Morse's co-worker Vail 
got the news of Henry Clay's nomination for presi- 
dent and flashed it to Washington over the new tele- 
graph line. The delegates were surprised when they 
arrived in Washington and found the news was already 
known. By the time of the opening of the completed 
telegraph line—May 24, 1944—the publicity given the 
May 1 episode had established the event as the big 
news of the day. As a result, many were impressed 
with the potentialities of the telegraph. 

From that day on the railroad and telegraph in- 
dustries have been closely associated, and today most of 
the telegraph lines in the United States follow railroad 
rights-of-way. The railroads recognized the value of 
the telegraph from the beginning since a rapid method 
of communication was needed for dispatching trains 
and quickly forwarding other railroad intelligence. The 
telegraph was first used to operate trains in 1851 on 
the Erie. In 1861 the first transcontinental telegraph 
was completed and the Pony Express, just sixteen 
months old, was discontinued. The third, and first 
successful Atlantic cable was laid in 1866. The first 
trans-Pacific cable was laid in 1903. 

In 1876, the telephone appeared as a development 
of the telegraph by Alexander Graham Bell, and in 
1897 Guglielmo Marconi succeeded in sending a wire- 
less telegraphy message across the English Channel. 

Today, modern telegraphic equipment is, in the main, 
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automatic. The received messages are automatically 
recorded on paper tape or in printed form; and, in 
spite of the development of the wire telephone and 
1adio telephone with their ability to transmit and broad- 
cast the voice, the telegraph continues to maintain an 
increasingly important role. As is the case with the 
teletype, messages are sent by the teleprinter by opera- 
tors who write on keyboards similar to those of type- 
writers. Hundreds of messages can be sent simultane- 
ously over a single pair of wires by means of the 
Carrier system. For many reasons—because of its 
accuracy and speed—because it can be used easily tv 
make a printed record—because written messages can 
be relayed without the sender waiting to do his own 
sending, etc.—it is evident that this hundred-year-old 
invention of a painter. fostered by the railroads, wil: 
long continue to serve man's need for transmiting in- 
telligence. 


The Mechanical Department 
Suffers from Labor Shortage 


Especially in some sections of the country, maintenance 
work on both locomotives and cars is being seriously 
restricted by shortages of manpower from causes as- 
sociated directly or indirectly with the nation's war 
effort. While the greatest need is for unskilled labor, 
experienced craftsmen and helpers are only slightly 
less in demand. Mechanical manpower shortages re- 
ported as of April 1 are somewhat greater than on 
March 1 and considerably larger than a year ago. They 
are most critical on the West coast, less serious in 
the Middle West and Southwest with only occasional 
shortages reported in the Northeast and Southeast. 

Figures submitted by individual railroads to the 
U. S. Railroad Retirement Board show increased needs 
for manpower in practically all classes of mechanical 
department work. The greatest deficiency is in shop 
laborers, there being a shortage of 5,781 on April J. 
as compared with 4,650 on March 1 and 2,406 on 
June 29 last year. The reported needs for skilled 
craftsmen and helpers as of April 1 are as follows: 
Machinists, 3,842; machinist helpers, 1,435; car re- 
pair men, 3,088; carman helpers, 1,690; boilermakers. 
1.186; boilermaker helpers, 785 ; blacksmiths, 177 ; black- 
smith helpers, 123; coach cleaners, 697; painters, 474; 
pipe fitters, 262, sheet metal workers, 307 ; welders, 145: 
apprentices, 1,032. In practically all of these categories. 
the reported shortages on April 1 were somewhat larger 
than in the preceding month and substantially greater 
than a year ago. 

The total shortage of railway employees engaged 
in maintenance equipment work is at least 10 per cent. 
In some instances, this has actually delayed individual 
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car and train movements, but evidence that deferred 
maintenance has not yet seriously restricted railway 
operations is afforded by the records of constantly 
increasing car-miles and ton-miles of traffic handled. 
Present mechanical-department labor shortages would 
doubtless be much larger than the figures quoted except 
for the following measures adopted by the railroads over 
a year ago to develop special training programs for 
supervision as well as shop employees; to institute 
campaigns against absenteeism ; to transfer repair work 
irom road to road; to change the age limits for em- 
ployment; to re-employ pensioners in certain instances ; 
to employ women to an increasing extent; to employ 
Mexican labor. 

A concise analysis of mechanical department labor 
conditions and requirements, up to and including the 
first two months of 1944 was developed by the Asso- 
ciation of American Railroads in conjunctions with the 
Office of Defense Transportation and submitted to the 
War Manpower Commission and the Selective Serv- 
ice System. As indicated in this report. one of the 
best indications of the increased demand for equipment 
maintenance is the miles run by cars and locomotives. 
Total car-miles increased 53 per cent between 1939 
and 1942 and total road locomotive-miles increased 
33.5 per cent during the same period, the average of 
the two, on an equal weighting basis, being 43 per 
cent. During the same period only 33 per cent more 
workers were employed in maintaining equipment. 
Further increases of 6.8 per cent in car-miles and 7.8 
per cent in locomotive-miles between 1942 and 1943 
averaged 7.3 per cent. Employment increased only 
6.4 per cent, necessitating a further increase in average 
hours of work from 48.8 hours per week in 1942 to 
51.0 hours per week in 1943. 

The report showed that on January 1, 19-H, the rail- 
roads had 374,000 maintenance of equipment employees, 


but were approximately 30,000 employees or eight per . 


cent short of their needs. Notwithstanding this short- 
age, plans called for the drafting. of 20,800 equipment 
maintenance employees in the first half of 1944 com- 
pared with actual inductions of 10,300 during the pre- 
ceding six months. A table covering ten labor clas- 
sifications on 27 Class I carriers, included in this report. 
indicated that, as of January 1, 10,020 workers were 
needed in these ten classifications; 39,376 were already 
in the armed forces; 5,576 were inducted in the first 
half of 1943 and 11.158 were scheduled for call in the 
first half of 1944. 

There is no doubt that the lack of adequate manpower 
for maintaining equipment was and still is slowing down 
repair work on cars and locomotives. Some roads are 
experiencing difficulty in turning locomotives promptly, 
with the result that trains ready to move are being 
held awaiting power. Trains are also being delayed 
owing to inability of the railroads to inspect and repair 
freight cars promptly with the forces now available. 

An analysis of statistics showing the miles run out of 
locomotives during the month and the miles restored 
through repairs indicates that the railroads are losing 
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some ground in locomotive maintenance work and doubt- 
less the same relative conditions obtains with respect 
to freight-car maintenance. For the last four months 
of 1943 the number of locomotive miles run out ex- 
ceeded those restored through repairs by the following 
percentages: September, 3.4 per cent; October, 3.6 per 
cent; November, 4.7 per cent; December, 11.1 per cent 
(preliminary figure). Maintenance of equipment em- 
ployees averaged 51 hours of work a week in 1943, 
compared with 48.8 hours in 1942 and 45.6 hours in 
1939. The work week of such employees is now among 
the longest in the country. 


J. Equipment and Tools 


For Better Car Repairs 


Recently the head of a car department informed us that 
his salvation during the war years insofar as manpower 
was concerned had been in the purchase of numerous 
hand tools of modern design, of various car and journal 
jacks and of other items which contributed to the effi- 
ciency of operations at car-repair points. During these 
vears his total expenditures had approximated $75.000 
and he was satisfied that in the last two years the tools 
had more than paid for themselves in making possible 
the performance of work which prevented the piling 
up of bad-order cars or cars requiring rip-track at- 
tention. He expects to continue with his tooling pro- 
gram until the time when he can feel reasonably satisfied 
that every point on his system had an adequate num- 
ber and varietv of the tools and accessories which 
,contribute to the speedy, efficient and labor-saving re- 
lease of cars requiring repairs. 

On another system recently it was also found that 
a comparatively minor investment in a concrete run- 
way, new jacks. hand tools, material trucks and crane 
trucks, had made it possible for an important car repair 
point to cope with exceptionally heavy wartime traffic 
without delays to car movement. This repair point is 
located at what practically amounts to a bottleneck for 
traffic movements and any delays in the release of cars 
requiring repair attention would have affected the en- 
tire system seriously. On this road too there is a 
keener appreciation now of the value of such installa- 
tions and its planning includes the extension of these 
modernizing influences to points which are not yet 
fully equipped. 

For a number of years it has been recognized by the 
Car Department Officers’ Association that car repair 
points offered a fertile field to be cultivated in the 
interest of better car maintenance. It is, however, only 
within the past several years with their serious man- 
power situation that much has been done to bring such 
points up to a level of efficiency that might long ago 
have been obtained by the application of the ideas now 
being employed. It now appears that the day of the 
back-straining, "hard way" methods of doing work is 
on the way out and that we may look hopefully to the 
time when at least all of the more important car points 
will be equipped with facilities and tools which pro- 
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vide the workmen with an opportunity to do good 
work quickly and well at a considerable saving in the 
expenditure of physical energy and time. 


Another Record in 
Locomotive Operation 


Several times, in the past two or three years, it has 
appeared that the limit of capacity in freight motive 
power on American railroads had been reached only to 
discover, when some subsequent monthly operating 
statistics came in, that another temporary high mark 
had been established. 

The indicator used in these estimates of ultimate 
freight locomotive capacity is that of the percentage 
of active locomotives to total locomotives. Back in 
1929 the peak traffic of October required the use of 
75.3 per cent of the freight locomotives to handle 
110 billion gross ton-miles with 61.7 million locomo- 
tive miles, This was looked upon as a high mark in 
freight operation. Ten years later we still had not 
found a way to use more than 80 per cent of the 
locomotives in spite of the fact that the inventory of 
freight power had dwindled by more than 6,000 units. 

After we really got into the job of handling war-time 
traffic with limited numbers of locomotives, as well as 
other equipment, we established a new top mark of over 
80 per cent and by October 1942 the use of freight 
power had reached the high figure of 87.8 per cent. 

Now, for 20 consecutive months the percentage has 
varied between 86.1 and 87.0. This was the require- 
ment for freight power to operate between 62.9 and 
70.4 million locomotive miles a month in the handling 
of from 125 to 145 billion gross ton-miles. 

The question now arises as to whether or not this 
consistent 20-month percentage may not represent the 
ultimate: in locomotive utilization without substantial 
additions to the inventory or radical improvements in 
engine-terminal or back-shop facilities or methods. 

The performance of the modern steam locomotives, by 
comparison with those of 20 to 35 years of age gives a 
clue to the next move in improving locomotive utiliza- 
tion. It also shows what must be done to put steam 
power in a position to compete with the Diesel and the 
electric locomotive. For, in almost any detailed study 
of the movement of motive power through terminals 
it will be seen that the new power, even when dis- 
regarding its greater hauling capacity, can get through 
a terminal and be ready for further service in pro- 
portionately less time than the older locomotives. 

Terminal time represents from two to five hours of 
"lost" time at the end of every revenue-producing trip 
of a locomotive. During this time there must be in- 
spection, fire-cleaning, fuel and water service, running 
repairs and intra-terminal movements. It is by short- 
ening the time required to perform these operations 
that improvements in utilization can be made. In find- 
ing a way to make these reductions in time the rail- 
roads will enhance the value of their tremendous in- 
vestment in motive power. 


` 
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Division of the Association of American .R Bs 
many other railway officers, the railway car ir. 


NEW BOOKS 


Tue SrEAM Locomotive. Second Edition. By Ralp 
P. Johnson, M.E., chief engineer, The Baldwin Loco- 
motive Works. Published by the Simmons-Board- 
man Publishing Corporation, 30 Church street, New 
York. 564 pages, illustrated. Cloth bound. Price. 
$3.50. 

The first edition of this book appeared in 1942 and wa: 

exhausted in about one year. Advantage was taker. 

of the necessity for reprinting to revise the text, cor- 
recting such errors as had occurred in the first editio: 
and to add three chapters. The first of these, on stean: 
utilization, is a general discussion of the factors affect- 
ing mean effective pressure. The importance of free 
passage for the steam from the boiler to the cyliuder: 
is developed. A second chapter presents in , de 
tail the methods of calculating the location of 4 Am 

ter of gravity and the center of driver suppoit t 

single-unit locomotives, with and without trucks, La 

for articulated locomotives as well. The met 
illustrated with examples. The third chapter 
has been added deals with braking. The treatm 
fundamental with respect to the forces involved 

production of retarding effect, and the disc 
cludes the problems of braking high-speed trai 
all, there are 29 chapters which may be divided ru 

into three groups—those which deal with the 1 

and its performance; those which discuss condit 

outside the locomotive affecting its performance, ar! 
those on various aspects of motive-power economic. : 

The treatment throughout is essentially practical. In 

the field of locomotive proportions and performance 

the book contains much data and information W 

directly related to modern practice. i 


Car BuirpEns' CvcLorEpia. 1943 Edition. Publi 
the Simmons-Boardman Publishing Corpor 
Church street, New York 7. 1,324 pages, ill 
Price, $5. 

An advisory committee appointed by the M 


and the manufacturers of railway supplies all 

in the compilation of the 1943 edition of the ca ett 
ers’ Cyclopedia. In it have been included many d£ te | 
new designs and construction details of freight ané 
passenger cars and appliances developed in the fiel! 
of railway car construction since the publication of the 
fifteenth edition in 1940. The Car Builders’ Cyclopedia 
was first published in 1879 as the Car Builders’ Diction- 
ary. In 1922 it was transformed from an illustrated 
dictionary to a cyclopedia and the material has since 
been arranged and indexed so that reference to the gen- 
eral index, or to the table of contents, gives the loca- 
tion of each car or appliance, while the complete de- 
tailed index embodied in the definition section gives 2 
reference to each specific car or part. Triennial revi- 
sions keep this book abreast of current practices in the 
construction of all types of railway rolling stock. 
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IN THE BACK SHOP 


Two Wheel-Shop Devices 


[wo relatively simple devices for expediting driving- 
wheel repair operations at the South Tacoma, Wash., 
ocomotive shops of the Northern Pacific are shown in 
he illustrations. A gage, illustrated at the left, is used 
ior measuring the distance between the driving-wheel 
It consists of a 3$-in. square steel rod with 


ib liners. 


Cage for measuring the distance between driving wheel hub liners 


Portable air cylinder rams for removing locomotive tires 


1 fixed head and adjusting screw on one end and an 
adjustable sliding-head on the other end having an 
auxiliary graduated A- in. square measuring bar, sep- 
irately adjustable in the sliding head. When both ends 
of this gage are in contact with the hub liners, the dis- 
tance between the liners is measured directly on the grad- 
uated scale. 

The other illustration shows two portable air cylinders, 
equipped with rams at either end and used for removing 
locomotive driving-wheel tires. Each air cylinder is 
welded to the upper end of an adjustable pedestal stand, 
the base of which rests on four small rollers set so that 
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the pedestal stand easily moves parallel with the cylinder 
centerline. Air supply to the cylinders is secured through 


„the hose connections indicated. 


In operation, one air cylinder and a pair of rams is 
located on each side of the driving axle with the rams 
bearing against the tires at points approximately 180 deg. 
apart. Air pressure is applied exerting equal pressure 
outward against the tires, which are then heated with 
the usual ring-type tire heaters. As soon as the tempera- 
ture has been raised sufficiently to release the tires, the 
rams force them off the wheel centers which eliminates 
excessive tire heating and reduces the time required for 
removing tires to a minimum. 


Portable Tester for 
Mechanical Lubrieators 


The distribution systems of mechanical lubricators are 
tested on New York Central locomotives undergoing 
repairs before the locomotives are wheeled. A special 
test cart is used in making these tests at the West Albany 
shops replacing the former method of turning the lu- 
bricators over with an air-motor-driven ratchet. The cart 
is provided with hose connectors which are attached to 
the leads from the lubricators. Through a manifold on 
the cart the lubricator lines can be blown out with either 
air or steam. A valve control closes off this manifold 
connection when the lines are blown out and an oil tank, 
mounted on the cart, is opened to the manifold. Pressure 
is introduced into the oil tank and oil is forced through 
the manifold to the various lines in the lubricator dis- 
tributing system. Leaks in the flexible or rigid tubing 
or in the dividers of the lubricator system, are easily 
detected by workmen underneath the locomotive. 


The fact that this work is done before the Jocomotives are 


Test cart employed in checking the distribution system of mechanical 
lubricators 
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wheeled aids greatly in the repair of any defects discov- 
ered. Valve controls make possible the testing of the 
entire system or of individual lines as may be desired. 


Machine for Facing 
Exhaust-Stand Seats 


The machine, illustrated, was constructed and is being 
used at the Bayshore, Calif., shops of the Southern Pacific, 
to do away with hand chipping and spotting-in the ex- 
haust-stand seats on locomotive cylinders. It is operated 
by one mechanic. The setting up of this machine is sim- 
ple, no unusual skill being needed to operate it. The 
machine has amply demonstrated its ability to do a good 
job with a considerable saving in time. 

Experience shows that, after grinding the face of the 
exhaust seat on the cylinders (using a light finishing cut ) 
and grinding the seat face on the exhaust-stand, no fur- 
ther lapping is needed. The machine can also be clamped 
on a surface plate large enough to support both the ma- 
chine and an exhaust stand and used to grind the 
exhaust-stand base. It is, therefore, adaptable to grind- 
ing the steam joint seats on both cylinders and exhaust 
stands. After stands are bolted down on the cylinders, 
they are hydro-tested and no trouble has been experienced 
with the joint leaking. 

This grinding machine is driven by a Y-hp., 110-volt, 
electric motor, using a l-in. flexible shaft to drive the 
spindle carrying the special Norton cup-type grinding 
wheel. The spindle is housed in a casing having two 
roller bearings, one at the top and the other at the bot- 
tom. The 3-in. spindle casing is 97% in. long, being 
2djustable vertically in the crosshead to give the large 
range of adjustment required to cover all classes of loco- 
motives. 


The crosshead slides on two 3%-in. by 24-in. guide 
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bars and gibs are inserted in the crosshead with set 
screws to adjust them and tighten the crosshead on the 
guide bars. The two guide bars are bolted to a forged 
and welded steel yoke capable of vertical adjustment by 
means of a long hand-feed screw on a bushing which 
revolves on the 2% ¢-in. by 23-in. steel mast, welded 
into the base of the machine. A cap secured to the upper 


Machine developed and used on the Southern Pacific for grinding 
exhaust-stand seats 
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end of the bushing is also the upper support of the vertical 
feed-screw and the design is such that when the guide- 
bar yoke is raised to the proper elevation and clamped 
to the bushing, the entire construction, including the 
grinding wheel, can be rotated by hand around the 
central mast. Cross feed of the grinding wheel along 
the guide bars is provided by means of the horizontal 
hand-feed screw shown and can be adjusted easily so 
that the grinding wheel covers the entire surface of the 
exhaust-stand seat while being swung back and forth 
ver 1t. 
The base of the machine, made of a %4-in. steel plate 
77$ in. wide by 16 in. long, also carries the motor-sup- 
port bracket which is secured to the base by two cap 
screws and supports the swing-connected motor on 
centers 6 in. above the base plate. The base plate, itself, 
including the motor support and mast with attached 
detail parts, is properly positioned at the bottom center 
line of the smokebox and clamped firmly in place by 
means of a single piece of strap iron and two studs or 
bolts. Four %-in. adjusted screws, one at each corner 
of the base plate, permit easily and accurately leveling 
the machine before it is clamped in place. This feature 
is essential in order that the ground suríace of the ex- 
baust-stand seat may be exactly horizontal and the 
exhaust stand remain accurately vertical when applied. 
This machine was designed by J. R. Hickey, erecting 
shop foreman, and E. Ransom, machine foreman at the 
Bayshore shops. The time required for one mechanic to 
set up the machine and grind the exhaust-stand seat on 
the locomotive illustrated was 4 hrs. 20 min. It would 
have taken a machinist and helper considerably longer, 
possibly up to 10 hrs., to do this job by the old method. 


Driving Box 
Milling Fixture 


When spring-saddle seats on driving boxes of Erie lo- 
comotives become worn they are rebuilt by welding and 
then machined to proper size. Formerly each of the two 
grooves was milled out separately but, since the develop- 
ment of a special machine fixture, the boxes are now 
milled in both slots at the same time. The new fixture 


The machine spindle drives the extra milling attachment through 
a chain and sprocket arrangement with idlers 
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Handwheel adjustment is provided to set milling cutters for various 
sizes of driving boxes 


is mounted on the machine so that a second milling cut- 
ter is driven by a chain drive from a sprocket fastened 
to the machine spindle. Handwheel control makes pos- 
sible the vertical adjustment of the second cutter to 
accommodate boxes of various sizes or with different slot 
spacings. The adjustment varies between a minimum 
of 8% in. and a maximum of 10% in. Chain slack is 
taken care of by two idler wheels. Workmen at the 
Hornell shop were responsible for this development 
which has doubled the productive capacity of a machine 
and produces uniform results in the milling of these lo- 
comotive parts. 


Boring Bar 
For Taper Fits 


The illustration shows an ingenious and convenient tool 
for boring taper fits on a horizontal boring mill at the 
Denver, Colo. shops of the Chicago, Burlington & 
Quincy. The particular job illustrated on the boring 
mill is an underhung crosshead in which the piston rod 
taper fit must be machined. 

The taper-boring attachment consists of a hollow steel 
cylinder C, 8% in. in diameter by 22 in. long, which 
revolves when the boring machine is in operation and 
carries at its outer end a short auxiliary boring bar B, 
so supported in the false head H that, as it feeds in and 
out of the head and revolves with it, the tool bit in the 
end of the boring bar cuts a taper hole corresponding to 
that of the piston rod fit in the crosshead. 

The walls of the cylinder C are ported at several 
places for bolting and inspection purposes and to save 
weight. The false head H, drilled with a number of 
holes also to save weight, is an accurate fit in cylinder 
C and is held firmly in place with flush set screws. An 
off-center hole is bored through head H, the center line 
of which is set at an angle to the axis of the main bor- 
ing-machine spindle and two axes intersect at a point 
beyond the outer end of the boring bar. Thus, the tool 
cuts a conical surface, the diameter of which decreases 
as the bar is fed into the work. The hole through the 
false head for the boring bar is made large enough to ac- 
commodate a split bushing type bearing for the boring 
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bar B, which is 2% in. in diameter by 18 in. long, and 
is spline-connected with head H. 

In setting the tool bit in the boring bar end, it is 
important to have the cutting edge extend out of the 
boring bar on the same side as the spline, otherwise 


the taper will be cut in the wrong direction. The pro- 
vision of a split-bushing bearing capable of easy adjust- 
ment to take up wear is essential so that desired accuracy 
in boring taper holes can be maintained. 

Horizontal traverse and feed of the boring bar and 
tool bit, both in and out; are secured by universal joint 
connection from the inner end to the main boring ma- 
chine spindle. This connection consists of two air-motor 
piston rods welded together and having one swivel joint 
connected to the boring bar and the other to the spindle. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Leaking Girth Seams 


Q.—Leaking seams between the first and second courses of 
our Mikado-type power give us much trouble. It is noticeable that 
this condition always exists at the bottom of the boiler. Why 
do these seams invariably leak at the bottom rather than along 
the sides or top?—E. Z. 

A.—Rivets in the bottom of the girth seams leak be- 
cause of the expansion of the boiler. The boiler ex- 
pands to a greater extent in the steam space on the top 
of the boiler than in the water space of the shell of the 
boiler, and the difference in the expansion between the 
top and bottom of the shell of the boiler is dependent 
on the temperature of the steam at the top and the water 
below. It would appear that the top of the boiler would 
fail before the bottom, but this is not so, because ex- 
pansion is occurring equally and normally over every 
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Horizontal-boring-mill attachmen 
for boring piston-rod taper fits i 
crossheads 


unit of its length, whereas the lower shell is subjected to 
a higher stress brought about by the expansion of the 
top. This causes the cracking of the shell plate through 
the girth seam rivet holes, usually starting at the bot- 
tom. This condition is also aggravated when the frames 
of the locomotive are connected rigidly to the bottom oí 
the boiler shell. Strains are transmitted through the 
wheels and frame to the boiler stressing it to a point 
where cracks appear in the bottom of the girth seams. 


Finding Pitch 
For Tank Rivets 

Q.—Kindly explain the simplest way to find the pitch oi 
rivets in a tank having a diameter of 33 in. with 54-in. rivets 
spaced 2 in. apart.—R. J. T. 

A.—The pitch of the rivets is the distance between 
the centers of the rivet holes; rivets spaced 2 in. apart 
have a 2-in. pitch. The rivets are usually laid out or 
a flat plate to the correct pitch. Assuming that the 33 
in. diameter of the tank is the inside diameter and that 
the tank plate is 12 in. thick the neutral diameter o! 
the tank would be 33% in. 

The rivet pitch should: always be computed with the 
neutral diameter as a basis. The circumference of the 
neutral diameter in the example given is 105.243 in. 
The tank would have 52 rivets in the circumferential 

105.243 
or 2.023 in. pitch. The holes 


seam spaced at 

52 ' 
are then punched or drilled as required before rolling. 
The reason for computing the pitch from the neutral 
diameter is because the neutral diameter neither gathers 
nor stretches when rolling the sheet but remains neutral. 
retaining its original length. 


Water Glasses 

Q.—Why do modern locomotives have one water glass con 
nected directly into the backhead and another connected to the 
water bottle or column? Are there any advantages in using 
the water column over having the water glass connected di- 
rectly into the backhead of the locomotive ?—F. I. K. 

A.—The common practice is to have a water column 
with its accessories on the right side of the backhead and 
a second water glass on the backhead on the left side. 
This arrangement gives a very reliable indication of the 
height of water inside the boiler under different con- 
ditions. Observations made in actual service have demon- 
strated that it will more accurately register the height 
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of water when the boiler is working than if the gauge 
‘ocks and water glass are applied directly to the boiler 
ackhead especially on large locomotives and particularly 
m locomotives equipped with arch tubes. 

There is a strong upward current of water in the back 
vater leg due to the circulation of water in the boiler. 
t is increased by the fast circulation through the arch 
ubes, the latter being very active. This tends to raise 
he level of the water close to the door sheet a little 
igher than the water in a more forward position in the 
oiler and the water glass and gauge cocks, attached 
lirectly to the boiler back head, are apt to be influenced 
y this excessive height close to the door sheet. 

The advantage of the water column is that it is a more 
eliable indicator of the actual height throughout the 
oler and over the various parts of the crown sheet. 
"his, to a certain extent, is due to the water in the water 
olumn not being so much affected by the violent circula- 
ion of the water in the back water leg. The second and 
dependent water glass is an advantage in checking 
nd also serves as a guide to the height of water in the 
oler in the event of the glass breaking in the water 
olumn until such time as the water column glass can be 
eplaced. Another advantage is that the agitation of the 
vater in this glass gives some indication of the activity 
if the water in the boiler when foaming occurs. 


Lubricator 
Drain Rack 


An effective lubricator drain rack has been built for use 
it the Sacramento, Calif., shops of the Southern Pacific. 
This rack consists of an angle-bar and steel-plate frame 


Lubricator drain rack used at the Sacramento shops of the 
Southern Pacific 
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and box mounted on swivel casters. The lubricator 
mounting plate has ratchet stops so that the lubricator 
can be mounted in the upright position and then inverted 
over the steel box for the purpose of draining. 

The rack is the same height as the lurbricator work 
bench and test rack, requiring no lifting of the lubricator 
when transferring it from one to the other. A suitable 
drain plug is located in the bottom of the box. The ad- 
vantages of this device are that the lubricator may be 
put in an out-of-the-way place to drain and, by top 
draining, all oil is removed, thus keeping the work bench 
clean and avoiding any waste of oil. 


Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. All communications should bear the name 
and address of the writer, whose identity will not be 
disclosed when request is made to that effect.) 


Overcoming Distortion in Welding 


Q.—What are the causes of distortion in welding? How can 
it be overcome? 


A.—Distortion in welded structures is ordinarily 
caused by a number of conditions which can be over- 


Courtesy Westinghouse Electric & Mfg. Co. 


Distortion may occur for a number of reasons and study of each 
particular job is required for its prevention 


come with proper care. Often a shrinkage in the 
deposited metal pulls parts together and changes their 
relative positions. This can be dealt with by proper 
clamping or tacking of the parts to be welded and by 
preforming of parts with an allowance for weld shrink- 
age. Non-uniform heating of parts during welding 
often causes distortion. A welding- sequence which 
prevents excessive local heating aids in the elimination 
of this type of distortion. In the case of heavy sec- 
tions, preheating may be necessary or desirable. Dis- 
tortion resulting from an improper welding sequence can 
be overcome by a study of the structure to determine 
that sequence which will give the desired results. 
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| With the 
Car Foremen and Inspectors 


Three Devices 
For the Car Shop 


The three car shop devices, described in the following 
paragraphs, were selected from a larger group, presented 
by W. S. Koerner, car foreman of the Chicago, Bur- 
lington & Quincy, St. Joseph, Mo., in a paper at the 


Air brake work cart with doors open 


March 6 meeting of the Northwest Carmen’s Associ- 
ation, at St. Paul, Minn. 


Air-Brake Test Rack and Work Cart 


This device is made of H g-in. sheet iron, with 26-in. 
roller bearing wheels and is equipped with shock- 
absorber springs to eliminate shocks to the air gauges, 
in going over rough places or tracks. There are three 
compartments made of front-end netting to prevent the 
accumulation of dirt and rust. The bottom compart- 
ment is made for tools which are removed intact and 
placed under the car when cleaning air brakes. This 
compartment also contains air-brake grease, oil, white 
lead, stencils, etc., so that everything necessary to com- 
plete a job is in this compartment. 

At the top of the cart is a compartment 2 in. deep, 
8 in. wide and 15 in. long where stencils, rules book, 
blueprints, instructions, etc. are carried. At the left side 
of the cart at the top is a space 6 in. wide, 6 in. high 
and 8 in. long where repair cards, etc. are carried. The 
long compartment on the side is for air hose, a long 
pipe wrench and a cleaner for reservoir tubes. The doors 
are made to lap over and when the doors are closed no 
rain or dust can enter. 

A Westinghouse testing device is mounted on top of 
the cart at an angle so that the hands on the face of 
the gauge can be looked at squarely without stooping 
which facilitates accurate reading. The proper length of 
hose can be wound around the handles when moving 
from one car to another. An Eastman timer or an alarm 
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clock with second hands can be placed beside the air 
gauge as shown in the illustrations. 

The feature of this cart is the ability to carry every- 
thing for a day's work, except triple valves and lon 
pipe, and being able to move the entire set of tools, 
stencils, etc. under the car so that it is not necessary 
to make any extra trips to complete the job. In add- 
tion, the exclusion of moisture and dirt keeps all tools 
and materials clean and assures a better class of work. 
With the testing device mounted on top of the cart. 
a more accurate test can be made, all of which goes a 
long way toward improving air-brake performance. 


Device for Carrying AB Pistons 


A device for carrying AB pistons is made from an oki 
carbide can, equipped with two handles with a sef- 
locking arrangement which consists of a wire, or bail. 
applied so that it can be slipped over the top of the non- 
pressure head when the latter is pressed down agains 
spring pressure and the bottom of the head covers the 
can opening. After the AB piston is cleaned and lubri- 
cated in the air-brake room and put in this device n 
dirt can get to it. The can with the AB piston is taken 
to the car where it is removed and immediately applie: 
to the cylinder with little chance to pick up dirt. 


Changing Wheels On Bettendorf-Type Trucks 


The legs of this device, as shown in the illustrations, 
are made of ordinary lLj-in. pipe bent to the shape 


Air-brake test rack and work cart 


shown and the track for rollers is made of two piece 
of l-in. double-strength pipe. Trusses under th re 
are made of 3$-in. pipe welded to the tracks on th 
tom at each end. On the bottom of each leg is 
piece of 14-in. metal, 8 in. in diameter, for a footing. 
The track pipes are spaced 4 in. apart and, at the 
center of the device on top of the track, is a steel plate 
A in. by 4 in. by 14% in., welded in place. A small 
hand jack is mounted on this plate with the standard 
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extending down through the plate and having a hook 
on the bottom for attachment of the center pin and 
key when raising or lowering truck bolsters. If a center 
pin cannot be used, due to no opening at the bottom 
of the truck bolster for the center-pin key, then S-hooks 
and chains can be employed by applying the hooks to 
openings in the top of the bolster. 

At each end of this device, operating on the pipe 
track, is a small dolly equipped with four roller-bear- 
ing wheels 3 in. in diameter and having a screw-type 
jack. hand-wheel operated, mounted on it. The jack 


standard extends below each of the dollies and is fitted 
with an equalizing bar and two drop chains in each end 
On the end of each 


for attachment to the truck sides. 


Effective method of keeping AB brake pistons clean 


chain is a grab hook making the chains adjustable for 
any type of side frame. These small dollies move back 
and forth for a space of 24 in. and, having roller bear- 
ings, are easy to move. 

There are two hooks 3 in. in diameter by 14 in. 
long on each end of device, supported from the side 
braces and used in removing wedges, brass, truck, 
springs, rollers, spring seats, etc., so it is not necessary 
to use the hands for any of these operations, with at- 
tendant possibility of personal injuries. 

The legs on each end of the device are so constructed 
and arranged that they are entirely in the clear and 


A light one-man device for changing wheels on Bettendorf-type trucks 
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How the wheel changing device is used on a repair track 


allow full access to journal boxes, and to truck springs, 
brake-hanger pins, etc. A carrier for the device is made 
of 114-in. ordinary pipe with braces made of 3$-in. pipe 
welded in place. The carrier is equipped with slots on 
each end that fit under the end braces of the wheel- 
changing device so that when it is mounted on the car- 
rier there is 8 in. clearance from the ground on all four 
legs. The carrier is equipped with 36-in. roller bearing 
wheels which permits moving the wheel changing device 
to any part of the yard or repair tracks over rough 
ground, ice, snow, and rails without any trouble, and by 
only one man. 


This device was built so that it could be moved to any 
part of the shop or repair track by one man and thus 
avoid the necessity of having from two to four men 
generally used to assemble various devices or long pieces 
of pipe or poles used at many repair points in changing 
wheels in Bettendorf-type trucks. This device promotes 
safety, saves labor, increases output and contributes 
to better workmanship by reducing the possibility of 
marring journals while removing or applying truck side 
frames. 


Handling 
Heater Pipes 


When baggage and mail cars are shopped for heavy 
repairs, it is frequently necessary to remove the large 
and heavy heater-pipe sections so that necessary work, 
including painting can be done back of the pipes. The 
way these pipes are handled in order to save time and 
labor at the Sacramento, Cal., shops of the Southern 
Pacific is shown in the illustratjon. 

The pipe sections are disconnected and the double 
holding straps which keep individual pipes in the cor- 
rect position for draining purposes are unbolted from the 
car wall. One end of each pipe section is raised just 
enough so that the two-wheel dolly, illustrated, can be 
rolled under as far as the center of the section. 

It will be noted that the bottom pipe (or pipes in 
case of a dual section unit) are centered on the axle 
of the two-wheel dolly by a pair of positioning lugs 
welded to the axle. At each end of the axle, close to the 
wheel, is a bracket with hinge connection to a piece of 
X&-in. by 1½ in. strap iron which is about 5 ít. long 
‘and drilled with a number of 5-in. holes in the upper 
end so as to give a variable position for the application 
of a holding bolt. 

With this bolt applied through the two straps and the 
nut tightened to bring the straps firmly against the pipe 
section, it is clear that the entire section, or group of 
pipes, will be held in a vertical position and can be 


. 
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easily rolled through the car to the high end door and 
thence lifted by the shop crane or other means out of the 
car. 4 

Subsequently, in case no repairs are required to the 
pipe sections, they are rolled to some convenient part 
of the shop for temporary storage until it is time to return 
them for reinstallation in the car. In this connection, 
it will be noted that storage of the pipe sections in a 


Dollies for handling heater-pipe sections in baggage and mail cars 


vertical position saves floor space. Additional labor is 
saved because the dollies are so simple and inexpensive 
in construction that, as a rule, enough are available so 
that one can be kept with each pipe section while it is 
in the shop and need not be disconnected. 


Cooperation In 
Billing for Car Repairs* 


By W. J. Schmidt 


Bill clerks have often expressed their desire to have the 
opportunity of getting out in the field and discussing 
their problems with the men who actually make, super- 
vise and record repairs to freight cars. Our problems 
are many and, in most cases, the only method available 
to solve them, is by correspondence and telephone. 
Obviously, therefore, those preparing billing repair cards 
for submission to the billing office, should check them 
thoroughly before they are released. I feel that the 
publicity given some of the irregularities which will be 
called to your attention in this paper, will, in part, answer 
that desire. We cannot hope, and do not intend to 
endeavor to bring out every detail that might be of. 
interest to you, but are desirous of pointing out some 
of the more important items involved in the correct 
preparation of billing repair cards, also calling attention 
to some of the more common errors. 

* Abstract of a short paper presented at the February 15 meeting of 


the Car N Association of St. Louis. 
f Chief clerk, mechanical department. Alton & Southern. 
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Correct details on billing repair cards—i.e., car num- 
ber and initial, kind, load or empty, date of repairs anif 
repairing point are essential to the proper rendition o]: 
bills. 

All items of repairs must be distinctly recorded, gu 
ing proper location (as outlined in Rule 14), size «Ji 
weight when necessary, new or second-hand, or any other 
pertinent information necessary properly to identify anif 
price out the material applied. Description of all items 
of material should be as brief as possible, using stand- 
ard A. A. R. abbreviations and symbols. A. A. R. Rule 
9 clearly defines the information necessary to be shown 
in this respect. 

The information shown in the “why made” columi 4 
is of equal importance in the correct pricing of repairel 
items; same to show whether broken, missing, wom | 
bent, damaged in repairs, first application, etc., and also 
whether damaged under conditions defined in A. A. R 
Rule 32. 


Errors in Recording Wheel and Axle Renewals 


The great number of errors made in recording whed 
and axle renewals warrants special mention. Rule“ 
provides that where cast-iron wheels are involved in the 
renewals, information as to whether they are single 
plate bracketed, single-plate not bracketed, or double: 
plate must be shewn, together with the weight, and 
failure to do so is a common error. Where multiple 
wear wheels are involved, flange wear and service mets 
as measured with the standard steel wheel gauge, m 
be shown, and judging from the information show 
repair cards, it is obvious that many record writ 
unfamiliar with its use. Rule 98 requires that í 
information be recorded at the top of the 
Axle billing repair card in connection with 
of full flange and tread contour, and when this i 
tion is omitted, billing repair cards must be 
for correction. Information required in connect 
the renewal of one-wear wrought-steel wheels, a: 
in Rule 9, should be carefully studied and prope 

The dimensions of axles applied and remove 
be accurately measured and recorded. Par. C 9 
86, showing the limiting dimensions for second: 
axles, must be memorized and adhered to, as fail 
do so, results in scrap axles being credited as se 
hand, or scrap axles being applied as second-hand. 

The work of a bill clerk is materially simpl 
legibility and neatness of repair cards and by g | 
associated details with the major item of repairs. For 
example, in recording a coupler renewal, the secure- 
ments and attachments should follow the description of 
the coupler applied. 

Damage reports relative to cars damaged under Rule 
32 conditions should be furnished supervisors and record 
writers promptly to avoid repair cards being submitted 
with erroneous information which may result in the car 
owner being improperly billed. 


Joint Efforts Required to Correct Errors 


In conclusion, let me say that cooperation in billing 
for car repairs often results in the bill clerk detecting 
improper practices on repair tracks and in transporta- 
tion yards which in turn are called to the attention of 
the proper parties for correction. For example, at- 
tention was recently called to a case where two new 
Cardwell draft-gear casings were applied with second- 
hand parts, resulting in a loss to the repairing line on 
account of the charge being confined to second-hand as 
outlined in Rule 101. This is only one of many examples 
that could be cited and indicates that careful study in 
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connection with repairs will result in more economical 
operation. 

The importance of ‘studying the A. A. R. rules and 
all current changes, by both the record writers and bill 
clerks, cannot be overemphasized and your attention is 
directed to those contained in Supplement 1 to this year's 
rules, just issued. 


Plugs for 
Dust Guards 


The A. A. R. Mechanical Division calls attention in a 
letter dated April 24 to the large number of dust-guard 
plugs missing from journal-box dust-guard slots. This 
of course results in rain, snow, and other foreign matter 
contaminating the packing in the box. 

The Committee on Lubrication has proposed a revision 
of the standard method of packing journal boxes which 
will be submitted to the association at the annual meet- 
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How a wooden dust-guard plug is sealed with plastic compound 


ing in June of this year, and in this revision they pro- 
pose to make mandatory the application of a close-fitting 
dust-guard plug. 

It is also important that dust-guard plugs be main- 
tained, and replaced when found missing. In this con- 
nection, the A. A. R. letter states that the following 
conditions are general over the country: 

A plain wooden dust- guard plug does not adequately 
seal against water unless it is individually fitted and, 
even when made close fitting, it has insufficient holding 
power, due to continual swelling and shrinking, to re- 
mam in place for any length of time. There are on the 
market metal clips for holding wooden dust guards in 
position which improve the holding properties and wooden 
guards may be sealed with a plastic material which 
makes them more efficient. 

When metal covers are used, it is important that they 
be properly applied by forming them to fit the journal 
box, after which the ends should be bent down and 
covers tightened in place. When metal covers are found 
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A felt dust-guard plug sealed with plastic compound 
loose in service they should be tightened hy suitable 
means. 

The practice of sealing dust-guard plugs with plastic 
material is proving successful in service, and this method 
of application is.commended. The accompanying il- 
lustrations show sealed dust-guard slots, cut away in 
the center for the purpose of photographing, which il- 
lustrate a wood plug, a metal plug, and a fibrous material 
resembling felt. 

When car wheels are changed, it is particularly im- 
portant that dust-guard plugs be properly reapplied. The 


dust-guard plug sealed with plastic 
compound 


Application of steel strip 


plugs can also be given attention when cars are on repair 
tracks, or at the time of periodic re-packing, and this 
should be arranged for. 
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Dolly for Moving Cars 


Occasionally it is necessary in car shops to move a car 
after a truck has been removed for repairs. At points 
where the truck repair location is at some distance from 
the general repair track a four-wheel dolly developed on 
the Baltimore & Ohio will prove useful. The dolly can 
be placed under a car after the regular truck has been 
removed and permits movement of the car to any desired 
location in the shop. The dolly, as built at the Chillicothe, 
Ohio, shop of the B. & O., consists of a welded sheet- 
steel inverted V-shaped box structure mounted on four 


The car center sill rests upon a four-wheel dolly which replaces the 
car truck and permits the movement of the car on repair tracks 


Storage space for jacks and other tools is provided in the body 
: of the dolly 


wheels of the type used on section cars. One of the 
faces of the box structure is removable to permit the 
use of the interior of the box for the storage of jacks, 
jack handles and blocks which are needed in raising cars. 


Air Brake 
Questions and Answers 


HSC High-Speed Brake Equipment for Passenger 
Cars and “A” and “B” Diesel Locomotive Units 


248—Q.—Describe the release after application. A. 
As the brake valve is moved toward release position, the 
handle cam 77 moves away from the floating lever stem 
68 of the self lapping unit. The lever 67 then pivots on 
the closed inlet valve 50 and the release valve spring 63 
moves the release valve 64 away from its seat, allowing 
control pipe air to flow at atmosphere through the brake 
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valve exhaust port ex. If the brake valve handle is move! 
only part way toward release, control pipe pressure in tly 
brake valve cavity B and acting on piston type exhats 
valve seat 59 will be partially reduced and the regulatin 
spring 58 will move the seat into contact with the releas 
valve and prevent further flow of air from the contre 
pipe. With the brake valve handle in full release positi 
the handle cam 77 is moved away from the floating | 
and the exhaust valve spring holds its valve 64 open 
vent all air pressure from the control pipe. 

249— 0 .— Does this take care of control pipe pressur 
A—Yes. Control pipe pressure is quickly increased 
decreased in small graduations as desired. 

250—O.—How many positions has the M S-40 broki 
valve when used in automatic service? A.—Five; fro 
left to right as follows: release, first service, lap, servi 
and emergency. 

251—O.—Is the valve locked in automatic op 
position? A.—Yes. Shifter lever 41 is locked in 
matic operating position where the letters "AU". 
exposed. r 

252—Q.—Explain the operation when locked in 
position. &. Locked in this position the collar 94 
gages quadrant 82 so that movement of the brake 
handle is transmitted through shaft 95 to rotary: 
key 80 and to the rotary valve 54 which establishes 
port connections on its seat 135 for the different hand 
positions, as indicated by the position diagram on Fig. 
The handle positions are notched on the quadrant 
are indicated by latch 86 moving into these notches 
pressure of latch spring 87. Disc check valve 90 is lr 
cated in the feed valve supply passage where it prevent: 
flow from the brake valve chamber and brake system 
to the sanding port when sanders are used. | 

253—O.—H ow is direct pipe exhaust at an emergency 
rate obtained?. A.—Emergency valve 10 and its latch 
valve 12 provides a direct brake pipe exhaust at an emer- 
gency rate when the brake valve handle is moved to emer 
gency position, in which position a cam on the handie 
shaft engages plunger 17 and unseats inlet valve 12, e 
hausting brake pipe air from the spring cavity and, there 
fore, the latter is exhausted quickly, relieving the pre- 
sure on valve 10 so that the valve is opened easily by the| 
plunger. , 

254—O.—What holds the valves seated in other pos 
tions? A.—In other positions the brake valve handle. 
springs 13 and 14 and brake pipe pressure hold the vae 
seated. 

255—Q.—How is manual sanding accomplished? \— 
Manual sanding is accomplished by depressing the handit 
103 upon the sanding bail 777 which unseats sandig 
valve 31 through plunger 30, permitting feed valve arr t0 
flow to the sanding pipe. Choke 46 provides a timed rt 
lease of sanding pipe pressure after the spring 32 seals 
valve 31. Sanding stop spring 79 cushions handle pre 
sure on the sanding bail when sanding and returns th 
handle. 

256—0Q.—H ow is the exhaust valve unseated? ^- 
Exhaust valve pawl 742, Section A-A, is located betwee! 
the handle shaft and exhaust valve 146. In release am 
first service handle positions a cam on the shaft lifts the 
pawl and unseats the exhaust valve, opening the cat 
leading to passage 8 to atmosphere. 

257—O.—What holds this valve seated and in «hi 
position? A.—In lap service and emergency posite 
spring 749 holds the exhaust valve seated and the atmos- 
pheric connection closed. 

258—O.—Can the brake valve handle be unmoved . 
any position? A.—The brake valve handle can be m- 
serted or removed only in lap position. 
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Train Communication 


D. & R. C. W. locomotive uses radio-telephone equipment to com- 
municate with the conductor in the caboose 


A xcwsER of railroads are now using, planning to 
use or are experimenting with end-to-end and train-to- 
wayside communication systems. A few installations are 
being used regularly, some are being experimented with, 
and several railroads have appointed men to the specific 
task of developing such communication systems to meet 
railroad requirements. 

Within the past several months the railroads have 
heen repeatedly criticised, in the press and by radio 
broadcast, for not having used train communication sys- 
tems. These critics state that communication systems 
would have averted disastrous wrecks and suggest that, 
with the new knowledge of communication systems de- 
veloped by the war, the railroads have been remiss in 
not so equipping their trains. Railroad operators know 
that signal systems employing track circuits are more 
sutted for train protection than is radio, but in response 
to their critics they have had occasion recently to be- 
come vocal about: what they are doing. 


History 


Railroad experiments with end-to-end and train-to- 
"ayside communication date back almost as far as radio 
broadcasting. The first really comprehensive trial was 
that of a carrier-current system in 1925. One radio tele- 
Phone was installed in 1926 and another in 1927. An in- 
ductor type system, using the rails and a wayside wire, 
was given a quite thorough trial in 1933. Over the 
5 period there were other systems falling into these 
general classifications which were also tried. V ariously 
RA to fill all requirements. The early radio 

nication systems which were tried were unable 
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A general summary of re- 
cent activities shows that 
all forms of equipment now 
available are to be tested 


to maintain continuous communication at all'times ; and 
since their output was broadcast, it was necessary for 
the Federal Communications Commission to supervise 
their operation, and for the railroads to obtain experi- 
mental licenses. Because there is such demand for wave- 
bands up to and including the so-called short waves, it 
seemed improbable that permanent licenses could be 
issued for railroad application and manufacturers were 
reluctant under these circumstances to continue with 
development work. 3 


The U.S. & S. System 


The Union Switch & Signal Company's train com- 
munication system appeared in 1937. It is a carrier-tele- 
phone system in which the carrier current is fed conduc- 
tively into the rails, picked up inductively from the rails 
and induced into the wires of any communication or 
power line which may also be used for other purposes 
and which is adjacent to the track. 

Current is carried through the rails and line wires 
between the front and rear ends of trains, from one 
train to another and to wayside stations by direct wire 
connections in the vicinity of the station. It is a private 
system of communication in that it cannot be tuned in 
by commercial radio receiving sets. The latest applica- 
tion is that on the Belvidere Branch of the Pennsylvania 
Railroad, which was described in the March, 1944, issue 
of Railway Mechanical Engineer. The system, as orig- 
inally developed on the Bessemer & Lake Erie, where 
it has found favor for both main line and yard operation. 
was described in the July 29, 1940, issue of Railway Age 
and the July, 1940, issue of Railway Signaling. One 
adaptation of the system for use in yards is that of the 
Norfolk & Western at Roanoke, Va., described in the 
December 11, 1943, issue of Railway Age. 


Ultra-Short-Wave and Micro-Wave Radio 


The feasibility and potentiality of modern radio com- 
munications in railroad operations will be subject to ex- 
haustive study in the Chicago area and elsewhere by 
the Chicago, Burlington & Quincy in collaboration with 
the Bendix Radio Division of the Bendix Aviation Cor- 
poration. Permits for the construction and operation of 
the necessary experimental radio stations were granted 
the Burlington on May 2. 1944, by the F. C. C. 

Paul B. Burlev, assistant engineer in the office of W. M. 
Vandersluis, general superintendent of telegraph and 
signals, Illinois Central. has been appointed as elec- 
tronics engineer, with full-time assignment to this sub- 
ject. The work on the Illinois Central will be carried 
on in coordination with the findings of the Radio Tech- 
nical Planning Board, of which the Association of Amer- 
ican Railroads is a sponsoring member. 
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A program of study and -experimentation in the use 
of radar and other electronic devices for train communi- 
cation and control has been undertaken by the Chicago, 
Rock Island & Pacific. Ernest A. Dahl, electronics en- 
gineer, formerly employed by the Western Electric Com- 
pany in radar and micro-wave work, has been appointed to 
direct the Rock Island investigations. The Rock Island 
plans to develop a radio communication system in the 
micro-wave region. Attention will first be given to radio 
communication between the head and rear ends of trains 
and between yard offices and switching crews. Ultimately, 
communications between dispatchers and crews of trains 
on line will be considered. 

Radio of very high frequency, similar to that used 
in some types of aircraft, is being experimented with 
for railroad use, after investigation begun nearly a year 
ago on the Baltimore & Ohio. An announcement made 
by A. S. Hunt, general superintendent of communica- 
tions, B. & O., adds that the experiments are being car- 
ried on jointly by the railroad and the radio division of 
Bendix Aviation Corporation. 

The Federal Communications Commission has granted 
permits for the construction of five radio transmission 
stations on the B. & O. between Baltimore, Md., and 
Pittsburgh, Pa. Four of the stations will be mobile 
transmitters about the size of a household floor model 
set, weighing about 130 lb. No revolutionary changes 
in railroad communications are expected immediately, 
but the results of the impending tests are expected to 
provide railroads with information concerning the poten- 
tialities of very high frequency radio transmission in 
railroad use in the postwar period, when the equipment 
will be available from radio manufacturers. 

The Federal Communications Commission on May 2 
ordered an investigation and public hearings “to inquire 
into the feasibility of using radio as a safety measure 
and for other purposes in railroad operations.” The an- 
nouncement stated that the F. C. C. has invited the Inter- 
state Commerce Commission to cooperate in the investi- 
gation and has suggested that a committee of I. C. C. 
commissioners be named with a committee of F. C. C. 
commissioners to preside over the hearings, the date for 
which has not yet been set. 

Applications for experimental radio stations have also 
been made to the F. C. C. by the Atchison, Topeka & 
Santa Fe; Reading; Westinghouse Radio Stations, Inc., 
and Jefferson-Travis Radio Manufacturing Corporation. 
The applications seek two-way radio communications be- 
tween the dispatcher and trains in motion, between trains, 
and between the head-end and rear-end of each train. 
Also contemplated is the use of ‘“‘walkie-talkies” for flag- 
men and brakemen. 


D. & R. G. W. Tests 


The Denver & Rio Grande Western has made tests of 
radio for communication between the locomotive and 
the caboose of a freight train on a 1,140-mile round trip 
between Denver, Colo., and Salt Lake City, Utah; tests 
were also made between the yard office and a switch 
engine in a yard at Roper, Utah, near Salt Lake City. 
The trip west from Denver to Salt Lake City was made 
on April 14 and 15, the yard tests at Roper were made 
April 16, and the return trip to Denver was completed 
on April 18. 

These tests are part of a program of the Rio Grande’s 
research and testing laboratory. A year or more ago, 
E. A. West, general manager, directed Ray McBrain. 
engineer of standards and research, and A. S. Hunt, su- 
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Conductor in the cupola of a D. & R. G. W. caboose talks with 
fireman shown on the preceding page 


perintendent of communications, to study the possibili 
ties of radio and electronics for communication betwet 
engine and caboose, from train to train, and between train 
and the dispatcher. Mr. Hunt recently left the Ri 
Grande to become chief of communications on the Balt: 
more & Ohio, and was succeeded by W. W. Pul 

while Ed Musgrove has been appointed electronics supt 
visor. oe, 

High-frequency, short-wave, frequenecy-modulatis 
radio apparatus furnished by the General Electric Corn 
pany was used on this test. The equipment is sini 
to but not exactly identical with that which has be 
manufactured and used extensively during the last tv 
years in other fields. Each complete set of radio app 
ratus, designed for both sending and receiving. : 
mounted in a case about as large as a medium-size hom 
radio. The upper portion of one of these sets is short 
to the left of the fireman seated in the cab of the Dies 
electric freight locomotive used in the tests. In tt 
caboose, the radio equipment was mounted in the cupo: 
as shown in a different illustration herewith. Whip-ti 
antennas were mounted on the nose of the locomoti' 
and on the rear platform of the caboose. The rd 
transmitters require an input of about 60 watts at I 
volts, 60 cycle, a. c. As a means for supplying this & 
mand temporarily for this test, lightweight portable gas 
engine driven generators were used, one being mounte! 
in the locomotive and the other in the rear part of th 
caboose. Y 

On the westward trip, the train consisted of about / 
cars, and on the return trip about 52 cars. Cars were s 
out and picked up at various points on the line, Th 
route followed was over the Denver & Salt Lake via th 
Moffat Tunnel for 125 miles between Denver ar 
Orestod, then via the D. & R. G. W., between Orest 
and Salt Lake City. This route includes some 52 tunne! 
rugged canyons, miles of desert, numerous curves wit: 
a few horseshoes, and- much heavy grade up to 2 pe 
cent. The top altitude is 9,300 ft. at the apex in tle 
Moffat Tunnel, and the lowest is 4,080 ft. at Grec 
River, Utah. 

The radio-telephone equipment was continued in se" 
ice throughout the road trips, so that the engineman anl 
the conductor could carry on conversation at any fim 
concerning matters having to do with the operation ^ 
the train. For example, the engineer and the conducto 
compared train orders by telephone. The engineer w35 
advised by telephone when the rear brakeman had re 
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arned to the caboose atter flagging or after closing 
witches. On one occasion, the engineer used the com- 
1unication system to tell the conductor of a car which 
ad developed a hot journal, and the conductor directed 
there to stop the train and set out the car. The rear 
rakeman leít the caboose at once and proceeded over 
ie tops of the cars, arriving at the car in question by 
1e time the train had stopped, thus saving considerable 
ime. 

At another place on the trip, a brakeman noticed smoke 
oming from a wheel under the third car from the rear 
the train. Using the telephone from the caboose, the 
ineer was told about the smoke, whereupon he ac- 
ledged the information. He then made an appli- 
n and release of the brakes, thus kicking off the 
ing brake shoe, and thereby eliminating the trouble 
out perceptibly slowing the train. On the other 
nd, if the radio-telephone had not been in service, the 
'onductor would have had no other choice but to try 
o attract the engineer's attention by flagging or to pull 
he air for an emergency stop which might have resulted 
n pulling out a drawbar or other damage. Other sit- 
iations in train operation were handled by radio-tele- 
;»hone which otherwise could have been solved only by 
1and signals, lantern signals or by stopping the train. 
Dwing to the mountains, tunnels and curves, the com- 


In the D. & R. G. W. tests whip- 
type antennas were used 


munication was especially advantageous on this terri- 
tory. Practically all of the “highballs” were given over 
the telephone, and were so acknowledged írom the 
locomotive. 

The radio reception and resultant telephone conversa- 
tion between the two ends of the train were satisfactory 
at all places on the route, except when inside the 6.2-mile 
Moffat Tunnel under the Continental Divide. Here, Rio 
Grande technicians are planning to use a feeder aerial 
or a re-broadcast arrangement to provide correct opera- 
tion when ttains are in the tunnel. 

During part of the time when the test trains were 
on the road, tests were made to determine the range oí 
the apparatus for possible use between two or more trains 
or between trains and a wayside office. A radio set, 
including a receiver but no transmitter, was placed in an 
automobile, which was driven about near the city limits 
of Denver. The telephone conversation from the train 
was received satisfactorily in the automobile while the 
train was as far as 53 miles away. 

When making the tests in the freight yards at Roper 
on April 16, one of the radio sets was placed in the yard 
office, and the other radio equipment was transferred to 
a yard locomotive. Conversation was then conducted 
while making various switching moves, with satisfac- 
torv results. 


(Left to right): W. W. Pulham, superintendent of communications, D. & R. G. W.; Fred I. Deetken, 


General Electric Co.; Ed Musgrove, electronics supervisor, D. & R. G W.; F. 


M. Orsborn, General Electric; 


F. H. Doremus, General ates W. H. Sagstetter, chief mechanical officer, D. & R. G. W.; E. A. West, 


general manager, D. & 
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View of the D. & R. G. W. caboose used for radio tests 


285 


Flexible 


rf pipe connections are used between the steam outlets and ‘the cars—Picture was taken in the 


rain and the vapor shown is caused by rain falling on the hot pipes 


Standby Service for 


Army Hospital 


Usi States Army hospital trains are in constant 
readiness at the Army’s Arlington Yards in Staten Island, 
N. Y., the cars being converted to Army requirements 
for the most part from Pullman observation and lounge 
cars, and each train is accompanied by a specially built, 
completely equipped kitchen car. ‘The interior of these 
cars has been completely rebuilt so as to simulaté as 
nearly as possible a hospital ward. Open double-decker 
bunks provide sleeping quarters for the sick and wounded. 
The hospital ward dressing car includes an operating 
room with examining table, sterilizers. and all the neces- 


Connection box for the Tungar rectifiers—Wing nut binding posts 
are in the upper left, the fuse cutout, lower left, and the double- 
throw switch, right—The man is holding one of the harness terminals 
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Trains 


Cars must be ready for instant 
service and so equipped as to 
receive electric power at any 
location where they may be parked 


sary instruments and sterile dressings that go to com- 
plete such a unit. The kitchen cars supply the meals 
during hospital train movements, The cooking is done 
in these kitchen cars by Army-trained cooks. 

The hospital train "yard at Staten Island is one of 
several located along the eastern seaboard where wounded 
and ill, brought in from overseas, can quickly be put 
aboard trains routed to other cities nearer their homes. 
The best hospital for any wounded or ill soldier is one 
where his folks can be with him and talk to him. This 
is a great aid in shortening recuperation and conva- 
lescence. 

After the discomfort of the foxholes and all the sights. 
sounds and odors of conflict, comfort and cleanliness are 
potent aids to surgery and medicine in hastening re- 
covery. The cars are kept well lighted, at proper tem- 
perature, well ventilated and clean. 

The conditions of operation affecting these hospital 
cars are not like those under which Pullman cars are 
ordinarily operated. Pullman cars are in constant use: 
the axle generators on them run many hours in each 
day to keep the battery charged, and there is a steam 
supply from the locomotive which is available every day 
as long as the cars are in use. ; 

A great deal of the time the hospital cars are not m 
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Above: Stretcher-borne patients are moved 

into the cars through doors in the side near 

one end—Top right: Interior of one of the 
kitchen cars 
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Above: Device for removing filler caps 

from batteries in the back of the 

boxes—Right: Interior of one of the 

ward cars—Below: Interior of the 

power plant—Bottom right: One of 
the two portable chargers 
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A pair of the 30-amp., 230-volt receptacles for the harnesses serving 
the rectifiers of the cars 


use but nevertheless must be kept ready at all times 
for instant emergency service at any hour of the day or 
night. There is a continual supply of steam at about 
80 lb. pressure in very cold weather and somewhat lower 
steam pressure in mildly cold weather. This steam is 
supplied at the Arlington Yards from two Pacific John- 
son high pressure stationary steam boilers through a 
6-in. steam line to the storage yards. 

Steam connections from the steam line to the cars are 
made through piping equipped with Vapor flexible 
metallic joints. Compressed air is supplied to the cars 
by two two-stage air-cooled Ingersoll Rand compres- 
sors, each driven by a 25-hp. General Electric a.c. motor. 

The trains are stored on four parallel tracks, each 
about 1,200 ft. long. 

The cars are kept immaculately clean, the cleaning 
methods used being based on studies of methods used 
in railroad and Pullman yards. Heavy and light oxalic 
solutions are used for washing the exterior of the cars. 
The interior cleaning consists of washing the walls with 
a light solution of Orvus paste. The linoleum floors 
are scrubbed with kerosene, then waxed and polished. 
All windows are washed inside and out; all metal piping, 
sinks, wash basins, scrub basins, etc., together with their 
fittings are polished. The interior and exterior cleaning 
takes place after the return of each car from a trip. 
The interior passes as rigid an inspection as any Army 
hospital ward. 


Lighting and Air Conditioning 


In all ward cars the original berths have been replaced 
with double-decker beds, a space being left at the end 
of each car for a nurse’s desk. In the hospital ward 
dressing car there is an operating room at one end, the 
space being made available by removing two bunks, 
sleeping 30 patients, whereas the hospital ward car 
sleeps 32. At the other end of each type of car are 
two doors on the side of the cars which open inwards 
and serve as a loading platform for entraining litter cases. 

The overhead lighting system originally installed in 
the cars has been retained. This consists of 75-watt 
lamps in bowl type reflectors. There are six-watt aisle 
lights between alternate beds on each side of the car. 
Special lighting is used in the nurses' quarters and 
operating rooms. 

All cars are fitted with ice-activated air-conditioning 
systems, the necessary power for water and air circu- 
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lation being taken from the car battery. Steam for heat- 
ing the cars is thermostatically controlled, the contr: 
relay also operating from the battery. The batter 
equipment on each car consists of a 600-amp. hr. (Sch. 
rate) 16-cell type EPTA-25A Exide-Ironclad batter; 
The finishing charge rate on this battery is 36 amp. 
this of course may be exceeded before the battery voltage 
has risen to 38 volts (2.38 volts per cell), but not after 
The interior temperature is maintained at 72 deg. F, 
this temperature being considered best suited to the re- 
quirements of the sick. 

Under standby conditions (cars waiting but not ir 
service) the batteries must be charged at least once a 
week. To take care of this requirement, and also to 
provide for charging when cars are away írom bas 
and not in yards having regular charging systems, each 
car is equipped with rectifiers which can receive power 
from any 115-volt or 230-volt single-phase a.c. soure 
of power. 

The rectifier equipment consists of two General Elec- 
tric Tungar battery chargers mounted in a cabinet at 
one end of the car. The secondaries of the chargers 
are connected in parallel and can furnish a maximum of 
24 amp. to the car battery. This tapers to about one 
half that rate when the battery is fully charged. The 
primary circuits of the chargers may be connected either 
in series or in parallel so that the chargers can be sup- 
plied by either 230- or 115-volt circuits. Connections 
to the primary are carried to a box mounted under the 
car at one side. In these boxes are two binding post: 
for connection to the wayside power supply and a double- 
throw switch for connecting the Tungar primaries either 
in series or in parallel. | 

At the Arlington Yards power to the Tungar chargers 
is supplied from a 220-volt, single-phase a.c. power 
source which is brought into the yard in rubber-covered 
wire placed in conduit underground, there being 16 
outlets terminating in 230-volt Russell Stoll receptacles. | 
Connection from the receptacles to six or eight cars is 
made by means of a harness consisting of cables termin- 


A pair of the 60-amp. three-phase receptacles used for supplying the 
portable motor-generator sets 
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The two 12-amp. Tungar battery chargers as mounted in a cabinet 
in a ward car 


ating in outlets spaced a car length apart along the cable. 
One of the harnesses is a 240-ft. length of three-con- 
ductor No. 8 Tirex cable, with six branches terminated 
by Hubbell receptacles. A short two-wire connection 
fitted with a Hubbell plug on one end and with bare 
wire terminals at the other is used to connect the car 
to the harness outlet. The second harness is 300 ft. 
long and has eight branches, 

For batteries in need of considerable charge, such as 
those on cars which may come back to the yard minus 
a generator belt, special charging facilities are provided. 
These consist of two General Electric portable motor- 
generator type chargers rated 230 volts, 60 cycles, three- 
phase a. c., and 100 amp. d.c. at 32 volts. To facilitate 
the movement of these chargers and also for other 
purposes, a 4-ft. cement walk was placed between car 
storage tracks. Without the walk six men were re- 
quired to move the chargers over the cinders, but on 
the walk they may be moved easily by one man, 

Power for the operation of these chargers is also 
brought into the yard through rubber-covered cable in 
metal conduit and terminated in six 60-amp. 230-volt 
Russell Stoll receptacles. Connection from the recep- 
tacles to the chargers is made by a 250-ft. length of 
four-conductor No. 8 Tirex cable terminating in a Pyle- 
National plug and receptacle at the charger. On the 
d.c. side there are two 25-ft. lengths of No. 1/0 two- 
conductor Tirex cable terminated at each end by an 
Albert & J. M. Anderson plug. Either one or two bat- 
teries may be charged by each charger. The charging 
rate is automatically reduced by the voltage rise when 
the battery approaches a condition of full charge. The 
variety of plugs and receptacles used makes it impos- 
sible to make a wrong connection or to connect a bat- 
tery with the wrong polarity. 

Clearances in the battery boxes above the batteries 
are small; and to take care of this, special filling noz- 
zles and a device for removing the caps from filler 
openings in the rear batteries have been devised. The 
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latter consists of a small beveled gear and pinion mounted 
on one end of a flat wooden strip about 30 in. long. 
The rod or shaft from the pinion extends the length 
of the strip and is terminated at the opposite end by a 
wing nut. On the opposite side of the gear there is a 
four-fingered metal clip flared out so that it may be 
pressed over the ribs of the filler cap. When the clips 
are applied to the caps, the caps are unscrewed by turn- 
ing the wing nut. An insulated covering over the pinion 
shaft avoids the possibility of short-circuiting battery 
terminals when the device is in use. . 

The installation was made and is operated entirely 
by Army forces. 


Gas Fired 


Soldering Copper 


Borrowing an idea from the casket industry, the 
National Electric Coil Company, Columbus, Ohio, has 
developed an internally gas fired soldering copper which 
is particularly well suited for the soldering of armature 
leads to commutator risers. The tip can be heated to 


A 4-lb. gas fired-soldering copper used for applying coil terminals 
Ph to commutator risers 


working temperature within sixty seconds, and to red 
heat in four minutes. A simple, instantaneous regula- 
tion holds the heat steady at the selected temperature. 
The device is light in weight, will function in any posi- 
tion, and cannot be extinguished by fumes or submer- 
sion. Different sizes and shapes of coppers can be 
substituted for the one shown in the illustration. 
One type of unit is made for operation on natural 
gas and another on gasoline or artificial gas. The gaso- 
line vaporizer unit is used to supply fuel to the artificial 
gas torch where piped gas is not available. An air-line 
pressure of at least 20 lb. per sq. in. is necessary. 
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CONSULTING DEPARTMENT 


Outlets for 
Office Machines 


How can I install receptacles in a large office so that 
adding machines and dictaphones can be used at any 
location? There are no posts on which to fasten the 
outlets. 


Ceiling a Better Place 
Than the Floor for Receptacles 


Since the question precludes the use of posts or walls, 
there remains only the floor or the ceiling as a possible 
location for the receptacles. Anyone who has ever 
installed electrical receptacles in or on a floor will im- 
mediately vote against this possibility. Therefore, con- 


Edison Type Wire Mold 


Receptace or Box 
One Piece 
Screw Plug 
Receptacle 
EET 


[ 
(Qu, 

Cord to 63 5 Floor 
Machine Y 


Major ifems needed-for making-the ceiling connections 


sideration must be given to the ceiling as the best place 
for installing the receptacles. . 

In view of the fact that the question specifies that 
portable machines are to be used "at any location" it 
is necessary to blanket the whole ceiling with receptacles. 
The distance between receptacles may vary in accord- 
ance with the desk spacing, etc. However, it is sug- 
gested that the receptacles may be located in rows spaced 
from eight to ten feet apart, and with a receptacle lo- 
cated every eight or ten feet lengthwise of each row. 
If the suggested ten-foot spacing is used, no spot in the 
room will, in a horizontal distance, be more than about 
seven feet from a receptacle. With this arrangement, 
short extension cord can be used. 

It is suggested that ceiling outlets of the Edison screw 
base type and one-piece screw plugs be installed in place 
of the two-prong types generaly used with baseboard 
receptacles. The reason for this resides in the fact 
that there will be considerable pull exerted by the ex- 
tension cords hanging from the ceiling. 

In order to obviate the necessity of using a ladder every 
time it is necessary to connect or disconnect a machine, 
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(Turn to next left-hand page) 


short drop-cords may be provided with a onepia 
Edison type screw plug on one end and a socket or a 
ordinary two-prong type extension-cord receptacle « 
the other end. The plug of the extension cord may & 
attached to the ceiling receptacle at the most used ic 
cations, and the adding machines or dictaphones ma 
be attached to or disconnected from the bottom end « 
the drop-cords without the use of a ladder. It zi 

be 5 


unnecessary to suggest that the drop-cords should 
such a length that the receptacle on the lower end x 
hang about six and one-half feet above the floor. 

If we assume that the room requires one hundred 
the Edison type receptacles, it will probably be foun 
that thirty of the drop-cords will be more than en 
to take care of the number of machines actually in 
at one time. By the use of a ladder, the dro; 
can be moved from receptacle to receptacle in acco: 
with major shifts in working conditions, while 
business machines can be attached to or disco 
from the drop-cords to accommodate minor variations 


the requirements. . 
L. R. an 


n 
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Purge Cleaner 


The purge nozzles on the Carrier-Safety air conditioni 
system on railway cars often become obstructed by pi 
scale, cinders, etc. that lodge in or against the n 
It is difficult, especially on the overhead systems, 


aoe — 1 
n 
— e 2 


N 
LK 7 


4 Brass Welding Rod 


For cleaning, the core guide plug shown as dotted lines in the pert . 
nozzle is removed and replaced by the purge cleaner shows bes 


trap and remove such objects due to the fact that whet | 
the pump is shut down and the pressure is released. 
the object will wash back down in the pipes. 

To overcome this difficulty, we made up the purge 
cleaner as shown in the attached drawing. The cleaner 
is made with a standard core guide plug that will ft 
right into the purge, and by removing the core guide | 
plug on the purge and substituting the cleaner, the pump . 
can be operated to maintain pressure on the purge. 

The foreign objects lodged in the nozzle and the dear 
ing rod can be used to break them up and shove them 
on through the nozzle, or jam them tight in the no 
so they will stay there until the pump is stopped so the’ 
can be removed. Those that go on through will go into 
the spray head and can be removed from there. 

MAINTAINER 


Engines! 
Railway Mechanica f. 
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THE CHILLED CAR WHE 


IS FULLY AMMEALED AND 
FREE OF ALL INTERNAL STRESSES 


Correct annealing of chilled car wheels is assured by the unit pit, 
an oven which requires no controllers, since it uses only the heat 
in the wheel as it is taken from the mold, and by design cools 
at the proper rate. Proved and checked by aside inspec- 


tion, this is another feature of AMCCW research. 


SSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
MO 


230 PARK AVENUE, NEW YORK, N. Y. * 445 NORTH SACRAMENTO BOULEVARD, CHICAGO, ILL. 


ORGANIZED TO ACHIEVE: 3618 


y 
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——— NEW DEVICES —— 


Overarm for 
Milling Machines 


A removable overarm, that will greatly in- 
crease the versatility of combination hori- 
zontal, and vertical milling machines has 
been developed by the Benchmaster Manu- 
facturing Company, 2952 West Pico, Los 


A removable overarm increases the number of 
machining operations which can be done on 
milling machines 


Angeles, Calif. Consisting of three parts, 
this removable overarm makes it possible 
to use a regular milling-machine arbor in 
a horizontal mill. It is readily mounted on 
the machine by removing the driving pulley 
from the rear of the horizontal spindle and 
slipping out the spindle itself by releasing 
two accessible screws. 

A heavy semi-steel casting is mounted on 
the horizontal spindle which holds a pre- 
cision-ground stress-proof overarm carry- 
ing the outboard support. This particular 
attachment is useful in that it is easily at- 
tached to a machine and serves to create 
extra rigidity and support for arbors, 
boring bars, and special tools. The at- 
tachment can be used on old as well as 
new machines. 


Balaneing Compound 


The Sterling Varnish Company, Haysville, 
Pa., has announced a material designed for 
the balancing of electric motor armatures, 
called R-943 balancing compound. It is 
supplied in paste or putty form, so that ap- 
plication can be made with the hands or 
with a knife. It will set in air at room 
temperature in about two hours to a condi- 
tion such that it will not be affected by 
subsequent application of insulating var- 
nishes. It does not, however, attain its 
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maximum hardness and mechanical 
strength unless it is subjected to a tempera- 
ture of 135 deg. C. 

Although the compound was originally 
intended for the balancing oí rotating parts, 
it has also been found to be effective for 
certain types of filling operations, such as 
coil margins and small interstices where 
good adhesive qualities, a low coefficient of 
expansion, and high mechanical strength 
are required. It is normally supplied with 
buff color but may be furnished in black 
if desired. 


Adjustable 
Hole Cutters 


A set of three adjustable hole cutters that 
cut all possible diameters from 56 in. to 
3% in. is announced by the Robert H. 
Clark Company, Beverly Hills, Calif. These 
cutters with straight shanks for use as 


CLARK ADJUSTA 
HOLE CUTTE 


Hole cutters which can be used in hand tools 
or drill presses 


hand tools, in portable electric and pneu- 
matic drills, or in light drill presses are 
said by the manufacturer to produce ac- 
curate, clean holes that require no after- 
grinding, reaming or filing. 

These hole cutters are adjustable and 
can be easily sharpened by any competent 
mechanic. They may also be used in lathes 
and other spindle-type machines. The 
cutters consist of a straight shank on a 
hexagon body, into which are set three 
blades of high-speed steel at 120 deg. 
intervals. The three hole cutters, with 
an extra set of blades for each, are packed 
in a wooden box 3% in. by 7% in. by 10 in. 
which is securely fastened to protect shanks, 
pilots, and blades when jostled around in a 
repair kit or mechanic’s tool box. 

In addition to their extreme adjustabil- 
ity these tools effectively cut holes in 
varying thicknesses of materials. For 
example the largest of the three tools 
has a capacity ranging from thin sheets 
to material 5$ in. thick. The balance pro- 
vided by the special three-blade design is 


said to make it possible to cut holes i 
curved or irregular surfaces such as pix 
or tubing. 

Shanks are heat treated and the thre 
blades are precision- ground high-speed 
steel. The smallest of the three cutten 
has a 3$-in. straight shank, cuts hole 
% in. to 1% in. in diameter, and is equippel 
with a %-in. drill pilot. The second siz 
has a %-in. straight shank and cuts all 
diameters of holes between 1 in. and 25- 
in. The largest hole cutter in the set has 
a Mein. straight shank or No. 2 Mors 
taper and covers all diameters between 
2 in. and 3% in. The hardened and ground 
pilots on the larger size tools are remor- 
able and may be replaced with lead drills 
if desired. 


Generators For 
Gas-Engine Drive 


Direct-current engine generators have been 
made available in sizes from 1 to 200 kw, 
for direct assembly to the engine írame 
or for belted drive, by the Century Electric 
Company, St. Louis, Mo. They are built 
for voltages ranging from 15 to 600 volts 
for a wide variety of applications. The 
generator is constructed to bolt directly 


wat 
it. 


The generators are available in sizes from 
] to 200 kw. 


to the engine housing and engine shaft. It 
is equipped with one ball bearing. The en- 
gine end of the rotor is supported by tlt 
engine bearing. 


Lubricator for 
Power Reverse Gear 


Joseph Sinkler, Inc., Chicago, in collabora- 
tion with the Goetz-Voss Corporation, 
Milwaukee, Wis., the inventors, has devel- 
oped a mechanical lybricator especially 
designed to supply adequate lubrication for 
power reverse gears on road locomotives 
assigned to long high-speed runs and for 
switching power. This J-S No. 44 lubr 
cator is designed to take the place of a" 
ordinary oil cup which holds only a few 


(Continued on next left-hand page) 
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NICKEL PLATE increases to 40 
ITS FLEET OF 


LIMA 2-8-45 


To aid in handling its tremendous volume of 
traffic, the Nickel Plate Road has recently placed 
in service fifteen additional 2-8-4 freight loco- 
motives built by the Lima Locomotive Works, Inc. 


This makes a total of FORTY Lima Locomotives 
of this type now in use on the Nickel Plate, which 
are hauling heavier trains at higher speeds to meet 
wartime demands. 
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teaspoonfuls of oil and feeds out quickly. 
The new lubricator holds one pint of oil 
and, on extended locomotive runs, will 
ordinarily lubricate a power reverse gear 
from 1,000 to 1,500 miles. The lubricator 
operates only when the reverse gear works, 
and the attendant supply of an adequate 
amount of oil just when and where it is 
needed tends to minimize reverse-gear creep 
and reduce maintenance costs. 

The lubricator consists of a small and 
compact air-operated pump unit which ex- 
tends into an oil reservoir casting and is 
secured firmly to it by four small screws 
through the flange, only two of these screws 
being shown in the illustration. The lower 
outlet from the pump unit has a 3$-in. pipe 
connection to the exhaust line and the 3$- 
in. upper outlet is piped to the air inlet of 
the reverse gear operating valve. Each 
time this valve exhausts, therefore, the 
pump plunger and oil piston move inward, 
forcing a small amount of oil past a ball 
check valve and into the flow of air to 
the reverse gear. 

As soon as the exhaust pressure ceases, a 
spring returns the plunger and oil piston 
to its original position, drawing an equiva- 


A power reverse gear lubricator designed to 
minimize gear creep and wear 


lent amount of oil from the reservoir past 
another ball check valve into the small 
oil cylinder ready for the next stroke. The 
length of the piston stroke, which controls 
the amount of oil delivered, is adjustable 
by means of the small screw and locknut 
shown at the left end of the oil pump unit. 
This unit is easily removable for inspec- 
tion or repairs. 


Detachable Coupling 
For Flexible Hose 


A detachable brass coupling for helical 
flexible metal hose in sizes from 34 in. to 
1½ in. inside diameter has been developed 
by the Packless Metal Products Corp., 
New Rochelle, N. Y., which offers the 
advantage of being mechanically selí- 
sealing. No brazing is employed so there 
is no heating of the hose to weaken it at 
the point where flexing and vibration 
create the greatest strain. 
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The unit consists of only four parts: a 
nut, stem and split ring. When assembled 
the convolutions of hose and the metal 
braid are securely held by pressure between 
the members. The coupling withstands 
pressure tests of up to 800 Ib. 

A further feature of design is the self- 
contained union which permits the pipe 


A detachable brass coupling for flexible metal 
hose which is easily applied and can be reused 


thread end of the coupling to be screwed 
directly into the machine fitting and the 
union tightened without twisting the hose. 
This coupling has additional advantages 
in that it can be reused and is easily as- 
sembled with ordinary shop tools. 


Ram Type 
Bed Turret 


A hexagon-bed turret is now supplied on 
the 13-in. and 15-in. Regal lathes manufac- 
tured by the R. K. LeBlond Machine Tool 


Company, Cincinnati, Ohio. It is avail- 
able with power feed or hand feed. A: 
exceptionally large turret, 9 in. acros 
faces, contributes to a considerable longer 
life in alignment and accuracy. It is: 
six-station head, supported on double pre- 
loaded adjustable precision roller bear- 
ings, rolling on a large bearing face. 

The bearings are automatically lubri- 
cated and adjustable for clearance. The 
turret block is automatically indexed to 
the next station when the ram is returned 
against the indexing trip by the pilot 
wheel, or it can be spun by hand to any 
face of the turret in either direction. Th: 
forward feeding motion of the ram is auto- 
matically disengaged when the stop screws 
move against the trip. The total length 
of travel of the ram with either hand or 
power feed is 6% in. The face dimension: 
of the turret are 3% in. by 4% in. The 
bored hole in the full range of feeds 
(.0025 to .144) is available and selected 
quickly by the quick-change feed box. The 
apron has positive feed, automatic forced 
lubrication and a safety device on the feed 
rod that releases the feed when under 
pressure is put on the tool or some obstruc- 
tion gets in the way of the forward move- 
ment of the ram. 

The saddle casting takes the same 
bearing on the ways as the tailstock. The 
turret lock bolt has hardened and ground 
flat taper faces on both sides to hold the 
turret on center. When wear occurs, the 
bolt moves forward freely and seats solidly 
like a wedge, without lifting the turret. 
A rigid preloaded lock bolt, trunnion and 
base makes it unnecessary to provide a 
clamp to hold the ram when the tools are 
feeding into the work. However, the ram 
can be clamped against backward move- 
ment when a center is placed in a turre 
hole and the lathe is used for turning in- 
stead of exchanging the turret for the 
tailstock. 

When the turret is put on the lathe at 
the factory, the holes in the turret can be 
bored to customer's specifications up to 
1 in. The turret will take No. 2 tool 
projecting 91 in. The distance from the 
end of the spindle nose to the face of the 
turret with the end of the saddle flush with 
the end of the bed on a 6-in. bed lathe 5 
40 in. 


Hexagon bed turret with automatic indexing 


(Turn to next left-hand page) 
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xpressly designed for today's 
conditions 


*Trade Mark Reg. 
U. S. Pat. Off. 


the New Type E” Booster 


Recognizing the trend in locomotive 
design toward higher boiler pressures, 
and noting the many new factors in 
current steam locomotive operation, 
the new Type E' Booster has been 
developed expressly to meet today's 
conditions. Its short cut-off takes full 
advantage of the expansive proper- 
ties of the steam and effects marked 
economies in steam consumption. A 


special starting feature enables the 
new Type "E" Booster to develop full 
initial starting effort, and a new air 
control assures efficient Booster op- 
eration, and engagement at higher 
speed. 

In every element, the new Type "E" 
Booster has been designed to conform 
directly to the new conditions under 
which it is to serve. 


B FRANKLIN RAILWAY SUPPLY COMPANY, INC. 
S NEW YORK * CHICAGO 


In Canada: FRANKLIN LIMITED, MONTREAL 


June, 1944 oo 


Voltage Tester 


A voltage tester that tests without lamps, 
gives positive voltage identification .and 
distinguishes between alternating and direct 
current, is offered by Square D Company, 
Detroit, Mich. A.c. voltage markings are 
110, 220, 440 and 550. D.c. markings 
are 125, 250, and 600. Frequencies can be 
determined by the vibrations of the indi- 
cator. The device is housed in a cylindrical 
fibre case. The leads are 24-in. long, with 
double-thickness, rubber insulation vulcan- 
ized to the wire and are terminated with 
test prods having 4-in. fibre grips. A peg 
and spring assembly prevents sharp bend- 


Scales show voltage and vibration indicates 
frequency 


ing and breaking of leads where they enter 
the case. Sharp spear points on the ends 
of the leads permit piercing of wire insu- 
lation for testing without damage. 


AYWet 
Belt Grinder 


A wet belt grinder equipped with a 35-gal. 
self-contained recirculating pump system 
to provide an abundance of coolant has been 
introduced by the Porter-Cable Machine 
Company, Syracuse, N. Y. Close toler- 


A wet belt grinder which can be used for 
grinding a wide variety of materials 


ances, often to .0005 in. are said to be 
possible on this machine even with inex- 
perienced operators. Other new features 
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include a readily accessible waste clean-out 
drawer; joggle“ type switch for easier 
tracking of belts; higher table for greater 
convenience of the operator; flexible tube 
to provide coolant where it is needed in 
greater quantity, and greater platen grind- 
ing area. 

The Type AG-8 which is illustrated, is 
used for grinding steel, aluminum, bronze, 
magnesium, glass, plastics, fibre, hard rub- 
ber, ceramics, etc. Such hazards as heat- 
ing, warping, discoloring, flowing and 
chipping of material being round are said 
to be eliminated. 


Mobile 
Crane-Loader 


A compact loader, mounted on driven front 
wheels and a rear caster, is capable of lift- 
ing up to five tons with its telescopic 12- to 
18-ft. boom, carrying loads at speeds up 
to 12 m.p.h. and swinging a full load 90 
deg. to either side without need for out- 
riggers according to the manufacturers, 
The Jaeger Machine Company, Columbus, 
Ohio. It can turn in as little as 10% ft. 
and pass through a 6½-ft. by 8-ft. door- 


Utility crane car for use in shops and yards 


way. A maximum drawbar pull of 6,500 Ib. 
is available for spotting cars. The boom 
load is centered on driven front wheels to 
give maximum stability and traction. Four 
transmission speeds are provided for all 
boom operations and travel. 

All boom operations may be controlled 
separately or simultaneously. An internal 
expanding friction clutch of the same type 
used in the largest shovels and cranes con- 
trols boom hoisting and stopping with 
finger pressure. Instant automatic safety 
brakes are provided and no part of the load 
or boom is ever above the operator. 


Flexible 
Insulating Varnish 


The Sterling Varnish Company, Haysville, 
Pa., has developed a flexible insulating var- 
nish called R-851. It is designed for appli- 
cations that demand lead wire flexibility 
in addition to high mechanical strength. 
The varnish shows little progressive hard- 
ening when the dried film is exposed to 
the air and it is further recommended for 
coating armature and stator coils that will 
be stored for long periods before assembly. 


(Turn to next left-hand page) 


It is a clear baking varnish which dries 
throughout when baked at a temperature 
of 135 deg. C. The dried insulation is oil- 
proof and affords a protection that is water, 
acid, and alkali resistant. It is particu- 
larly recommended for electrical equip- 
ment wound with glass-covered wire de- 
signed to operate at high temperatures. 


Plasties Used 
In Safety Goggles 


T wo acetate safety goggles, made extremely 
light in weight without sacrificing strength, 
are announced by the American Optical 
Company, Southbridge, Mass. Developed 
aíter much experimentation for general 
industrial use, the plastic goggles are good 
looking, meet exceptionally high standards 
of eye protection, and because of their 
lightness will satisfy those workers who 
sometimes are negligent about wearing 
heavier-type goggles. 

In view of their good fitting properties, 
the goggles are ideal for workers who wear 
non-prescription safety glasses, and espe- 
cially so for those men with defective eye- 
sight who must wear super armorplate 
lenses ground to their own prescription. 
They are recommended for the worker 
whose skin is sensitive to metal goggle 
frames. Spark-proof, they are suggested 
for operations where sparks can cause fire 
or explosions. 

The goggles have a stronger, more mas- 
sive front than ordinary acetate goggles 
patterned after zylonite spectacles. The 
groove in the lense rim is deep, forming a 
lens seat with substantial backing to resist 
impact. The bridge is made of extra 
heavy stock, with a slight amount of face 
form to provide added side protection. 
Nose pads, also made of heavy stock, have 


Goggles made of plastic materials are available 
in a number of styles 


well rounded edges and ample flare to with- 
stand jolts and blows without digging into 
the face of the wearer. If properly fitted, 
the comfort cable temples will hold the 
goggles snugly in position, thus preventing 
any tendency for them to slide forward. 

One of the goggles is available in a p! 
crystal color with white or Calobar six 
curve super armorplate lenses. The Sec. 
ond model is fitted with side shields and 
comes in a pink crystal coJor with white 
six-curve super armorplate lenses or in 4 
green color with Calobar six-curve supe! 
armorplate lenses. 
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The problem of supporting brick arches has been effectively 
solved by the Security Circulator, a development of the 
American Arch Company. 

In addition, many other benefits have accrued. Positive 
flow of water over CENTER of crown sheet is assured. Reduc- 
tion of honeycombing, flue plugging, and cinder cutting 
lessens the maintenance of the boiler. The Security Circu- 
lator itself is extremely low in maintenance cost. 

On the Security Circulators that have been installed dur- 
ing the last nine years, performance has been thoroughly 
proved by over 60,000,000 locomotive miles of service. 
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A. S. M. E. Semi-Annual Meeting 


To Be Held at Pittsburgh 


RairgoAps, fuels, steel, metals, processes, 
tools, aviation, and management will be the 
topics for discussion at the semi-annual 
meeting of the American Society of Me- 
chanical Engineers to be held at the Hotel 
William Penn, Pittsburgh, Pa., June 19 to 
22, inclusive. Twenty-seven sessions are 
planned. Col. J. Monroe Johnson, director, 
Office of Defense Transportation, Washing- 
ton, D. C., will be the speaker at an eve- 
ning session of the Railroad Division, fol- 
lowing a dinner of that Division. At another 
session the Metals Engineering Division and 
the Railroad Division will collaborate in a 
study of structural materials for railroads, 
including light metals and ferrous alloys. 
The program for the Railroad Division 
sessions is as follows: 


TUESDAY, JUNE 20 
2:30 p.m. 
Metals Engineering Railroad 


Trends in the Material in Railway Car Con- 
struction, S. Badgett, Pressed Steel Car 
Company, Pittsburgh, Pa. 

Structural Material for Railroads, H. W. Gil- 
lett and F. L. Hoyt, Battelle Memorial Institute, 
Columbus, Ohio. 

Use of Aluminum in Railway Construction, A. 
H. Woolen, Railway Division Engineer, Alum. 
inum Company of America, Pittsburgh, Pa. 

Draft ar Action in Train Service, O. R. 
Wikander, M. E., Ring Spring Department, Edge- 
water Steel Company, Pittsburgh, Pa. (To be pre- 
sented by title.) : 


8:00 p.m. 

Railroad 
Railroads, Col. J. Monroe Johnson, director, 
Washington, 


wa of Defense Transportation, 


The A. S. M. E. semi-annual dinner 
will be held on Wednesday evening, June 


21, at the William Penn. The speaker will 
be Igor I. Sikorsky, engineering manager, 
Sikorsky Aircraft, Bridgeport, Conn., who 
will address the members on the subject of 
Direct Lift Aircraft. 


Connors Succeeds Beyer as 
Transport Personnel Director 


E. J. Connors, vice-president in charge 
ef operation of the Union Pacific, has been 
appointed director of the Division of Trans- 
port Personnel, Office of Defense Trans- 
portation, succeeding Otto S. Beyer, who 
resigned on May 15. Mr. Connors will be 
on leave from U.P. while serving with 
ODT. 

Mr. Beyer had held the post of director 
since the Division of Transport Personnel 
was established early in 1942 at the time 
the basic ODT organization was completed. 
He had previously served on the National 
Mediation Board for six years, and had been 
associated with the late Director Eastman 
when the latter was Federal Coordinator of 
Transportation. 

Mr. Beyer’s plans for the future were not 
disclosed beyond the explanation that he has 
been wanting to engage in other activities, 
and to complete some task left unfinished 
when he joined the ODT staff. 


Shop Construction 


Chicago, Burlington & Quincy.— Two 
contracts have been awarded as follows for 
the construction of a passenger Diesel re- 
pair shop at Fourteenth street, Chicago, 


A S S S H H H 
Orders and Inquiries for New Equipment Placed Since the Closing 
. of the May Issue 


Locomotive ORDERS . 


No. of Type of 
Road Locos. os, Builder 
Bangor & Aroostook ............ 1 VVV American Loco. Co. 
7 . 1 CC American Loco. Co. 
Richmond Fredericsburg & 
OLDIMAC. © ET E e 005-4600 10 Lc ag SY TOR PCr has EOS TT Baldwin Loco. Wks. 


Type of 


Road 
Atlanta & West Point ........... 
Florida East Coast .............. 
Georgia R. R. 


Builder 

Pull.-Std. Car Mfg. Co. 
Gen. Amer. Trans. Corp. 
Pull.-Std. Car Mfg. Co. 
Pull..Std. Car Mfg. Co. 
American Car & Fdry. Co. 
Gen. Amer. Trans. Corp. 
-...Despatch Shops, Inc. 

..Ralston Steel Car Co. 
Bethlehem Steel Co. 
Gen. Amer. Trans. Corp. 


Illinois Terminal ... 
Inland Steel Co. ... 
New York Central 
Wheeling & Lake Eri 


Weirton Steel Co. .............. 


Road Builder 
New York Central 


ERA NTS 1531 een n e n n Puill.-Std. Car Mfg. Co. 

IER daa aan d e Edw. G. Budd Mfg. Co. 
dee euren Gott ace American Car & Fdry. Co. 
PassENGER-CAR INQUIRIES 
No. of Type of 
Road Cars Car Builder 
Seaboard Air Line .............. 15 Coaches ....... PR 
6 Dining ....... 


4 Pass.bagg. ......... 


For delivery when material is released by WPB. 


Note: The Pacific Fruit Express plans to spend $5,500,000 in 1944 for the purchase of 1,000 
refrigerator cars and $9,000,000 for the general repair and maintenance of existing equipment, 
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with concrete foundation, steel frame ax 
transite siding: A contract amounting to 
about $15,000 to G. A. Johnson, gener: 
contractor, Chicago, for the construction oí 
concrete pits, floors and walls and for re- 
arranging oil. storage facilities; and: 
contract amounting to about $55,000 to 
the Vierling Steel Company, Chicago, for | 
taking down the steel frame of an old ca- 
shop at Galesburg, and the refabrication 
and erection of this steel for the new repair | 
shop, together with the transite siding. 

Chicago, Rock Island & Pacifc.—4 
contract has been awarded the Stark Buil- | 
ing Company, Cedar Rapids, Iowa, ío | 
the construction of a new, fully-equipped 
brick enginehouse in that city, consisting oi 
12 stalls 115 ft. long. This work will cost 
more than $110,000. 


O. P. A. Car Builders Advisory 
Committee 


MEMBERS of the recently appointed indus- 
try advisory committee representing rail- 
road car builders have held an organiz» 
tion meeting and discussed provisions of th 
price regulation affecting the industry wi? 
officials of the Office of Price Administre 
tion, the O. P. A. announced on May 4. 

The industry group selected the follow- 
ing officers: Chairman, T. P. Gorter, of 
Pullman Standard Car Manufacturing Com- 
pany, Washington, D. C.; vice chairman. 
R. A. Williams, of American Car & Fow- 
dry Company, New York, and secretary, 
W. C. Tabbert, of American Railway Car 
Institute, New York. 

Other members of the committee are 
J. F. Clary, E. C. Budd Manufacturing 
Company, Philadelphia, Pa.; K. C. Gard. 
ner, Greenville Steel Car Company, Greer 
ville, Pa.; R. L. Gillspie, Bethlehem Stee! 
Company, Bethlehem, Pa.; B. C. Hanna. 
Ralston Steel Car Company, Columbus. 
Ohio; Leslie E. Hess, J. G. Brill Company. 
Philadelphia, Pa.; J. F. Mac Enulty, Pressed 
Steel Car Company, New York; Edwin B 
Meissner, St. Louis Car Company, St. Lou's, 
Mo.; Lester North Selig, General Ameri- 
can Transportation Corporation, Chicago; 
A. Van Hassel, Magor Car Corporation, 


New York; L. C. Wilkoff, Youngstow | 


Steel Car Corporation, Niles, Ohio; W. F 
Wieland, Mt. Vernon Car Manufacturing 
Company, Mt. Vernon, III. 


Equipment Orders and 
Installations 


Crass I railroads on April 1 had 36,777 
new freight cars on order, according to the 
Association of American Railroads. On the 
same date last year, they had 20,712 o 
order. T 

This year's April 1 total included 15,815 
hopper, 4,230 gondolas, 800 flat, 11,386 plain 
box cars, 3,150 automobile box cars, 1,146 
refrigerator, and 200 stock freight cars. 
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The Class I roads also had 755 locomo- 
ives on order on April 1, compared with 
86 on the same day in 1943. The former 
igure included 243 steam, two electric and 
10 Diesel-electric locomotives, contrasted 
vith 392 steam, 12 electric and 182 Diesel- 
lectric locomotives one year ago. 

Class I roads put 7,838 new freight cars 
n service in the first three months this year 
ompared with 4,657 in the same period last 
car. Those installed in this year's first 
hree months included 4,494 hopper, 524 
yondola, 715 flat, 358 automobile box, 1,693 
lain box, and 54 refrigerator freight cars. 
They also put 261 locomotives in service 
n the first quarter of 1944, oí which 112 
were steam, one electric and 148 Diesel- 
lectric. Locomotives installed in the first 
three months of 1943 totaled 159, of which 
125 were steam, 6 electric and 28 Diesel- 
electric. 


Mechanical Division, A. A. R. 


JournaL BEARING MATERIALS 


Supplementing Bulletin 4, issued on Feb- 
ruary 22, 1943, by the A. A. R. Committee 
on Journal Bearing Development, a new 
Bulletin No. 5 has been released covering 
the further work of this committee in in- 
vestigating the possibility of savings in stra- 
tegic materials by changes in the design and 
composition of journal bearings. The con- 
clusions, based on carefully conducted tests 
and specified procedures, are given by the 
committee in the following: 

(1) Any of the bearings tested, having 
lead-base lining materials, regardless of de- 
sign or composition, perform satisfactorily 
as long as they are running on the lining. 

(2) Considering the journal-box assem- 
bly as a whole—i.e., the axle, lined bearing, 
wedge and box—major changes in composi- 
tion and construction of the bearing can be 
made without materially affecting the dis- 
sipation of the frictional heat generated 
within the assembly. 

(3) The performance of an aluminum- 
alloy insert in a composite bearing indicates 
the advisability of further investigation of 
materials which have heretofore not been 
considered as bearing metals. 


SNUBBER APPLICATION TO TANK Cars 


The A. A. R. Mechanical division, has 
tabulated replies to a questionnaire on the 
status of application of snubbers to truck 
spring clusters on privately owned tank cars 
and finds that, as of March 1, 1944, out of a 
total of 140,441 cars, owned by 395 com- 
panies, 100,292 cars, or 71.4 per cent are 
equipped and 2,509 were applied during the 
month of February. An analysis of the tab- 
ulation indicates that 159 companies, owning 
9,559 cars, are 100 per cent equipped and, 
on the other extreme, 43 companies, owning 
576 cars, have no program. One company, 
namely the City Service Oil Company, 
CSOX EORX, no longer authorizes rail- 
roads to apply spring snubbers to their cars. 


GEAKED HAND BRAKES 


b The list of manufacturers awarded certi- 
ficates of approval under date of February 
18, 1944, as noted on page 192 of the April 
issue of the Railway Mechanical Engineer, 
has been superseded by another dated April 
24. In addition to those companies already 
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listed in the April issue the new list in- 
cludes the Union Asbestos & Rubber Com- 
pany (Equipment Specialties Division), 
drawing 3450-A. 


Swiss Steam Locomotives Use 
Wood for Fuel 


SWITZERLAND, with all of its electrified 
railroads, still uses steam locomotives on 
certain of its lines which have not been 
converted to electric operation, but the ever- 
current problem of providing fuel is now ag- 
gravated by wartime conditions. 

Because of the acute coal shortage, the 
Swiss Federal Railways have been obliged 
to fire locomotives with wood—coal being 
used to fire them up, wood to keep them 
going. Some steam locomotives have been 
equipped with electrically-heated boilers and 
pantograph current collectors, the necessary 
power for generating steam being taken 
from the overhead contact wire. 

The government-owned railways have 
given considerable study to the use of wood 


Electrically sawed blocks of 3⁄4- and 1'2-ft. 
lengths are used for firing Swiss locomotives 


for fuel, but it is their intent to complete 
electrification of all lines as quickly as pos- 
sible. At present, over 90 per cent of their 
total traffic is handled electrically. 


High Safety Honors to Railroad 
Men 


In contrast to the showing made by other 
industries, the railroads have supplied 15 
per cent of the “Safety Aces” selected by 
the National Safety Council for the pro- 
gram “Men, Machines and Victory” broad- 
cast over the Blue Network since January 
15, 1943. This is at the rate of one man 
for each 11 of the 170 railroad members, 
compared with one man for each 106 of the 
5,830 industry members. 

Since January 15, 1943, 65 Aces have been 
selected, of whom 10 have been railroad em- 
ployees. Of the 6,000 companies that are 
members of the Council, only 170 are rail- 
roads. 

A study of the records of the 10 railroad 
employees reflects, not only a personal in- 
terest in the practice of safety, but an in- 


ventive genius for safety aids born of a de- 
sire to remove the causes of accidents and 
be helpful to fellow workers. The 10 rail- 
road aces selected to date are as follows: 


Ronald F. Olds, February 26, 1943, lead 
sheet metal worker on the Missouri Pacific 
at North Little Rock, Ark. Encouraged the 
use of safety shoes and prevailed upon work- 
ers to realize the danger of grease-saturated 
clothing in welding operations. 

George Gibson, March 30, 1943, supervi- 
sor of the woodmill of the Pullman Com- 
pany at Pullman, Ill. Invented several 
guards for wood working machines. His 
department operated 13 years and 170 days 
without a lost time accident. 

George Snyder, April 13, 1943, of the air 
brake department of the Great Northern at 
Spokane, Wash. Designed devices which 
reduced the hazard of handling couplers 
and hanging doors. 

Stanley LéGrande, June 22, 1943, a mill- 
man on the Illinois Central at Mattoon, Ill. 
Displayed special interest in safety and de- 
vised several devices for preventing acci- 
dents on machines. 

E. L. Burton, July 20, 1943, foreman for 
the Atchison, Topeka & Santa Fe at Bakers- 
field. Calif. Devised wheel truck benches, 
a safety angle lug for locomotive oil tank 
manhole covers and a device for holding in 
place the deck on locomotive cabs and 
thereby reduced accident hazards. 

George Traus, August 30, 1943, machin- 
ist leader in the Sayre locomotive shops of 
the Lehigh Valley at Bethlehem, Pa. De- 
vised an eye shield and metal guards for 
planers and saws and a portable folding 
curtain for welding operations which en- 
velops the welder and shields the flash for 
other welders. 

Kenneth Glassmann, September 30, 1943, 
tank truck foreman in the Denver, Colo., 
shops of the Union Pacific. Designed a 
split window for locomotive cabs to elimi- 
nate exposure to drafts, several safety de- 
vices for shops, and ventilation for welding. 

Martin C. Petersen, November 22, 1943, 
assistant enginehouse foreman on the Union 
Pacific at Green River, Wyo. Had a long 
record for conducting safety meetings suc- 
cessfully and perfected several devices for 
preventing accidents in shops. 

John J. Lang, November 29, 1943, loco- 
motive engineman on the New York, New 
Haven & Hartford at New Haven, Conn. 
Had an excellent record of performance as 
an engineman and on three specific occa- 
sions showed rare judgment which pre- 
vented possible serious train accidents. 

W. E. Buck, January 24, 1944, locomo- 
tive shop superintendent on the Michigan 
Central at Jackson, Mich. Was especially 
active in preventing injuries and deaths 
among fellow workers. In the seven years, 
1937 to 1943, in which he was general fore- 
man or superintendent, the casualty rate per 
million man-hours worked for his depart- 
ment averaged 3.60, while in one year it 
was zero. 


C. & N. W. Depreciation Rates 


EoviPMENT depreciation rates for the 
Chicago & North Western are among those 
prescribed by the Interstate Commerce Com- 
mission in a recently issued series of sub- 

(Continued on second left-hand page) 
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Part of Milwaukee map showing the unelectrified section 
in red between Othello, Washington and Avery, Idaho, 
over which GM Freight Diesels are now operating. 


ROAD 


LOCOL'LOTIVES 


ETWEEN the two sections of the Milwaukee 
Road’s electrified line in the Rocky and 
Cascade Mountains, totaling 656 miles, there 
remained a very difficult 226-mile mountain 
division from Avery, Idaho to Othello, Wash- 
ington, full of grades and curves necessitating 
many slow-downs. The wartime need for faster 
freight movements brought this condition into 
unusual prominence and Milwaukee officials 
were quick to seek a remedy. They found the 


answer in two 5400 Hp. GM Diesel Freight 
Locomotives, which now bridge the gap be- 
tween the two electrified sections without con- 
gestion and with such dispatch that if heavier war 
needs arise additional tonnage can be handled. 
Additional GM Freight Diesels now on order 
will prove invaluable in postwar rehabilitation. 

The Milwaukee is now operating GM 
Diesels 1n all three classes of service — 
switching, passenger and freight. 


„ LET'S ALL BACK THE ATTACK - BUY MORE WAR BONDS x 


orders in the general proceeding, “Depre- 
ciation Rates for Equipment of Steam Rail- 
road Companies." 

The C. & N. W. rates are: Steam locomo- 


OKADEE CoMPANY; ViLoco RAILWAY 
EouiPMENT Company. — Charles 6. 
Learned, vice-president of the Okadee Com- 
pany and of the Viloco Railway Emquip- 
ment Company, of Chicago, has been elected 
first vice-president of these companies. 
Edwin L. Cull, formerly of the engineering 
department of the Okadee Company and 
the Viloco Railway Equipment Company, 
has been appointed mechanical engineer of 
the two companies. Mr. Cull was formerly 
with the Illinois Central. 

* 

Union CARBIDE & CARBON CORPORATION. 
—Fred H. Haggerson, vice-president and 
director of the Union Carbide & Carbon 
Corporation, has been elected president, 
with headquarters at New York, to suc- 
ceed Benjamin O' Shea, who becomes 
chairman of the board. Mr. Haggerson 
was born at Spalding, Mich., in 1884 and is 
a graduate of the University of Michigan 
Law school. He entered the service of the 


Fred H. Haggerson 


Union Carbide & Carbon Corporation fol- 

lowing World War I. He became vice- 

president in 1938 and a director in 1941. 
* 

PittspurGH STEEL Company.—lV. G. 
Gray has been appointed railway develop- 
ment engineer of the Pittsburgh Steel Com- 
pany, with headquarters in Chicago. For 
the past three years Mr. Gray had been 
master mechanic of the Virginian. Prior 
to that he was with the Association of 
American Railroads, the Union Pacific, 
and the Lehigh Valley. 

* 

ELECTRIC STORAGE BATTERY COMPANY.— 
C. F. Norberg has been elected vice-presi- 
dent in charge of manufacturing of the 
Electric Storage Battery Company. 


296 


tive, 3.32 per cent; streamline train motive 
power, 6.6 per cent; Diesel-electric switch- 
ers, 4.89 per cent; freight-train cars, 3.85 
per cent; streamline passenger-train cars, 


Supply Trade Notes 


A. M. Byers Company.—H. R. Rowland 
has been appointed manager of wrought- 
iron hot-rolled sales of the A. M. Byers 


H. R. Rowland 


Company. Mr. Rowland was formerly 
manager of the Pittsburgh, Pa., division 
and has been associated with the Byers or- 
ganization since 1915. M. C. Morgan, as- 
sistant to Mr. Rowland at Pittsburgh, has 
been appointed to succeed him as head of 
that division. Mr. Morgan has been with 
the company since 1923. 
* 

AMERICAN CAR AND Founpry COMPANY. 
—L. P. Philp, formerly assistant to the 
president, has been appointed assistant to 
the chairman of the American Car and 
Foundry Co. Mr. Philp joined the com- 
pany in 1939, having served previously as 
division manager of the Westinghouse 
Electric Supply Company of New Jersey 
and president of the Electrical League in 
that state. 

* 

AMERICAN STEEL & WIRE CoMPANY.— 
George H. Rose, chief engineer of the 
American Steel & Wire Co., Cleveland, 
Ohio, has been elected vice-president and 
has been succeeded by Eugene J. Reardon, 
assistant chief engineer. W. O. Everling, 
assistant director of research, has been ap- 
pointed director of research, succeeding 
J. S. Richards, deceased. R. H. Barnes, 
division metallurgist, succeeds Mr. Ever- 
ling as assistant director of research. 


Army-Navy “E” Awards 

American Car and Foundry Company, 
Chicago. May 10. 

Buda Company, Harvey, III. April 27. 


6.6 per cent; conventional type passengc- 
train cars, 3.11 per cent; work equipmc: 
3.53 per cent; miscellaneous equipment |, 
per cent. 


Bowser, Ixc.—Bowser, Inc., has set y 
a new and enlarged railroad division v 
supply railroads with equipment for han- 
dling liquids. Harry B. Thoreson has bec 
appointed special railroad representative i 
the Chicago area. 


GRavBAR ELECTRIC Company.—Fdiv?d 
J. O'Donnell has been appointed mangt 
of the railroad department of the Grai 
Electric Company. He will continue . 
make his headquarters in Chicago 


CorPERwELD STEEL Corax x- // 
Brodcll, formerly metallurgical sale engi- 
neer, has been appointed Cleveland, Ou. 
district manager for the Copperweld Sted 
Company. 

* 

LOCKHART IRoN & Steer Compasy- 
D. M. Stembel has been named vice- pres 
dent of the Lockhart Iron & Steel Cor- 


D. M. Stembel 


pany. Mr. Stembel was formerly manag 
of hot-rolled sales for the A. M. Byes 
Company. 


Bupa Company.—Harry L. Wolfe 
19 years supervisor of sales in the Chicago 
and eastern territory for the Lehon Uf 
pany, has joined the railroad division 0 Be 
Buda Company. Prior to his associati 
with the Lehon Company, Mr. Wolfe as 


supervisor of fuel of the Chicago Mi 
waukee, St. Paul & Pacific. | 
* | 

Gumpen Compaxy.—P. L. Lots, adwr | 


NS x pot 
tising and sales promotion manage | 


the paint division of the Glidden sare | 
Cleveland, Ohio, has been translerT | 
California for special sales work with t | 
Pacific Coast division. | 


A „ 
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FRANKLIN RAIL wAV SuPPLY COMPANY. 
—John E. Long, for the past five years 
western sales manager of the Franklin 
Railway Supply Company with headquar- 
ters at Chicago, has been appointed general 
sales manager of the company, with head- 
quarters in New York. Mr. Long was 
graduated from Purdue University with a 
degree in mechanical engineering in 1923. 
He began his career with the Lima Loco- 
motive Works in that year and during 
the next eleven years was employed in the 
calculating, service, engineering and sales 
departments. He entered the Chicago office 
of the Franklin Railway Supply Company 


John E. Long 


in 1934 and was appointed western sales 
manager in 1939. 

William T. Lane, assistant western sales 
manager, has been appointed western sales 
manager to succeed Mr. Long at Chicago. 
Mr. Lane began his career with the Frank- 
lin Railway Supply Company as a drafts- 
man and was subsequently appointed chief 
draftsman and mechanical engineer. He 
joined the sales department as district man- 
ager of the Pacific Coast territory and 
later was moved to Chicago as assistant 
western sales manager. 

* 


NATIONAL Tuse CoMPANY; TUBULAR 
ALLOY STEEL CorporaTion.—E. N. Sanders, 
who for the last 20 months has served as 
vice-president in organizing the Tubular 
Alloy Steel Corporation, Gary, Ind., has 
resumed his position as vice-president in 
charge of operations of the National Tube 
Company, Pittsburgh, Pa. Leo J. Mason, 
general superintendent of the Ellwood City, 
Pa., works of the National Tube Company, 
has been elected vice-president of the Tubu- 
lar Alloy Steel Corporation. 

* 


CLIMAX MorvBDENUM Company.—V. A. 


Crosby, who has been associated with the 


Climax Molybdenum Company for the past 
10 years as metallurgical engineer and sales 
representative, has been placed in charge 
of a new office opened at 624 Fisher Build- 
ing, Detroit, Mich., to handle sales and 
service work in Michigan, Indiana and the 
Toledo, N. Y., district. W. G. Patton has 
also been assigned to the new office in 
charge of the compilation and publication 
of technical data on molybdenum steels and 
irons. 
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BarpwiN LocomotivE Wonks.—An office 
to handle sales for Baldwin divisions and 
subsidiaries in Ohio, eastern Michigan, 
and the Pittsburgh district has been opened 


J. D. Loftis 


at 2405 Terminal Tower, Cleveland, Ohio. 
C. L. Mattsson, who has been placed in 
charge of the new office, will handle prod- 
ucts sold to industries other than transpor- 
tation. J. D. Loftis will handle sales and 
engineering service to the railroad field. 

J. D. Loftis was educated at Utah Uni- 
versity and Leland Stanford University. 
He entered the employ of the Denver & 
Rio Grande Western in 1928 and in August, 
1942, became associated with the Office of 
Defense Transportation, serving as me- 
chanical assistant; assistant to director, 
Division of Railway Transport, and traffic 
flow chief until December, 1943, when he 
joined the Baldwin organization. 

* 

WESTINGHOUSE ELECTRIC INTERNATIONAL 
Company.—John W. White, vice-president 
and general manager of the Westinghouse 
Electric International Company, has been 


John W. White 


elected president and general manager to 
succeed George H. Bucher, who becomes 
chairman of the board. Mr. Bucher is 


president of the Westinghouse Electric & 


Manufacturing Co., the parent company. 
William E. Knox, formerly assistant gen- 
eral manager, has been elected vice-presi- 
dent of the International Company. 

John W. White joined the Westinghouse 


Electric & Manufacturing Company at its 
Pittsburgh, Pa., headquarters 39 years ago, 
and from 1907 to 1918, except for four 
years spent with another manufacturing 
company, was in the sales department in 
Pittsburgh, Detroit, Mich., and Chicago. 
He joined the Westinghouse Electric In- 
ternational Company in 1918, and for the 
following 18 years lived abroad, managing 
the company's affairs in the Caribbean area, 
in the Far East, and in South American 
countries. He returned to New York 
from Buenos Aires in 1927, when he was 
elected vice-president arid general manager. 

William E. Knox was graduated from 
New Hampshire University in 1921. He 


William E. Knox 


enrolled in the graduate student course at 
the Westinghouse Company's East Pitts- 
burgh, Pa., works and a year later was 
transferred as a sales clerk to the New 
York headquarters of the Westinghouse 
Electric International Company. He was 
appointed assistant to the general manager 
in 1932 and assistant general manager in 
1937. 
* 


FAIRBANKS, Morse & CoMPANv.—Fair- 
banks, Morse & Co., Chicago, has announced 
comprehensive plans for the manufacture 
of a new line of Diesel-electric locomotives, 
using opposed-piston Diesel engines of 
the type now used by the navy for sub- 
marines and surface craft. This type of 
engine, developed in the 1930s, primarily 
for locomotive use, has been in service for 
over five years on the Southern in six two- 
car Diesel-electric trains. 

These locomotives will include freight, 
passenger and dual-service locomotives in 
standardized units, each powered by a 
single Diesel engine, and switching loco- 
motives in two capacities, the larger of 
which will have the characteristics required 
for operating local freight and passenger 
trains as well. 

Because the navy demanded the entire 
production of the opposed-piston Diesel, 
locomotive development was postponed and 
a new plant was built at Beloit, Wis., 
equipped for the mass production of this 
engine to meet navy needs alone. The 
Beloit plant now comprises 36 buildings, 
covering 40 acres of a 100-acre plant site, 
with 6,000 employees. Feeder plants for 
Diesel engine parts, at Freeport, Ill, and 


(Continued on second left-hand page) 
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Directing 


the Breeze 


Tue efficiency of an After- 


cooler is gaged by its ability to cool compressed air 


woe 


15° to outside (atmospheric) temperature. 


Most of the heat, generated by compressing air, is 
Outside radiated in transit between the compressor discharge 
and the outlet of the first main reservoir. On normal 
installations the air is thus cooled to within fifteen 


degrees of outside temperature. 


However, it is this last fifteen degrees that must be 
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lured away. Small as it is, this heat can carry the 
harmful quantity of vapor to the brake system, even 


in the most arid climate. 


By strategic location of a large, efficient radiating 
arca, the Aftercooler directs the breeze at the last 
fifteen degrees and precipitates the moisture that 
might later freeze or saturate a single valve, and 


thus impair the brake functions of the train. 


Westinghouse Air Brake 


5 RAILWAY MECHANICAL ENGINEE 
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Air Stream 


Radiation 
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Compact Radiating Area 


Finned copper tubing consolidates the largest 
practicable radiating area into the smallest 
possible space. 


The compact unit comprises three times as 
much radiating surface as provided by iron 
pipe, plus the advantages of location, accessi- 
bility, and less likelihood of internal frosting. 


Air Stream Radiation 


Front end location exposes Aftercooler to both 
frontal and lateral air streams. 

Full benefit of prevailing winds is gained, 
regardless of their direction. 

Fins are scientifically spaced to avoid hot air 
pocketing. 

Remoteness from boiler eliminates possibility 
of re-heating. 


Company : Wilmerding. Pa. 
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Three Rivers, Mich., employ 1,200 more. 
As soon as materials are available and 
labor conditions permit, additional facili- 
ties will be built as required at Beloit in 
order that complete locomotives may be 
manufactured and assembled there. In 
the meantime, in order to expedite pro- 
duction, the General Electric Company is 
co-operating with Fairbanks, Morse & Co. 
in building the initial units, which are 
expected to be ready for service late this 
year. Designs are already developed for 
1,000-hp. switching locomotives, the first of 
which will be finished within a few months 
at the Beloit plant and delivered to the 
Chicago, Milwaukee, St. Paul & Pacific. 
This switcher will have Westinghouse 
electrical equipment, including the main 
generator, driving motors and controls. 
John W. Barriger, III, vice-president of 
the Union Stock Yard & Transit Co., Chi- 
cago, has been appointed manager of the 
newly created Diesel Locomotive division. 
Mr. Barriger will direct studies of the 
economics of Dieselization as part of his 
duties of merchandising the new locomo- 
tives. Mr. Barriger was born in Texas 
in 1899 and was graduated from Massa- 
chusetts Institute of Technology in 1921. 
From 1933 through 1941, he was in charge 
of the Railroad division of the Recon- 
struction Finance Corporation, becoming 
associated with the Carriers’ Conference 
Committee in the 1941 railway wage case. 
At its conclusion, he returned to Wash- 
ington as an associate director of the Office 
of Defense Transportation. He resigned 
from the latter position upon the ac- 
ceptance of the vice-presidency of the 
Union Stock Yard & Transit Company of 
Chicago. Mr. Barriger served as a re- 
organization manager of the Chicago & 
Eastern Illinois during 1940, and became 
a member of its board and executive com- 
mittee in 1941. He retired from these of- 
fices in 1942 and subsequently became a 
director of the Alton. 1 


* 


Scuttin STEEL. Company.—Harry Scul- 
lin, president of the Scullin Steel Company, 
St. Louis, Mo., has been elected chairman 
of the board and has been succeeded by 
E. F. Judge, vice-president. W. H. Chic- 
key, secretary, has been elected vice-presi- 
dent and controller. William J. Monahan, 
assistant secretary and assistant treasurer, 
has been promoted to secretary and treas- 
urer and has been succeeded by Edwin L. 
Kaiser, cashier. j 


+ 


AMERICAN Locoxor E Company.—Alex- 
ander M. Hamilton, executive vice-presi- 
dent of the Montreal Locomotive Works, 
Canadian subsidiary of the American Loco- 
motive Company, has been appointed vice- 
president, foreign sales, of the American 
Locomotive Company, as noted in the May 
issue. However, the portrait which accom- 
panied the sketch therein was not of Mr. 
Hamilton. Mr. Hamilton joined the com- 
pany in 1909 following his graduation from 
Cornell University with a degree in me- 
chanical engineering. After working in the 
Schenectady, N. Y., plant, he was trans- 
ferred to the foreign sales division in New 
York and, in 1915, sent to Russia to super- 
vise the erection of locomotives sold to that 


298 


country. During the first world war, he 
served in the United States field artillery. 
He returned to the American Locomotive 
Company and was European representative 


Alexander M. Hamilton 

with headquarters in Paris until 1921. He 
was subsequently foreign sales representa- 
tive for the company in various parts of 
the world, and in 1942 was appointed ex- 
ecutive vice-president of the Montreal Lo- 
comotive Works. 


* 


Erasric Stop Nur  Corporation.— 
George L. Green has been appointed sales 
manager, railroad and allied industries, for 
the Elastic Stop Nut Corporation. Mr. 


G. L. Green 


Green was graduated from Yale University 
in 1931. For the past ten years he has 
been associated with the Union Asbestos & 
Rubber Co., Chicago, as sales engineer, 
salesman and assistant vice-president, rail- 
road sales. 


* 


MINNEAPOLIS - HONEYWELL REGULATOR 
Company.—D. J. Peterson, manager of the 
Detroit, Mich., branch of the Minneapolis- 
Honeywell Regulator Company, has been 
appointed in charge of the heating control 
division of the entire Cleveland, Ohio, 
zone. This area includes territories cov- 
ered by Cleveland, Detroit, Buffalo, N. Y., 


' Company.—R. W. Thompson, chief engi- 


Cincinnati, Ohio and Pittsburgh, Pa. Mr. 
Peterson has been with the Minneapoli- 
Honeywell Regulator Company for the past 
18 years. His headquarters will continu 
at Detroit. 

* 

HASKELITE MANUFACTURING Corpors- 
ION. Davis C. Greene, for ten years i 
the Detroit, Mich., sales office of the Has- 
kelite Manufacturing Corporation, has bees 
appointed St. Louis, Mo., representative. 


. Robert Burkhead of the production depart- 


ment of the Haskelite plant in Grand 
Rapids, Mich., succeeds Mr. Greene in the 
Detroit office. 

* 


GENERAL AMERICAN ‘TRANSPORTATION 


neer of the General American Transporta- 
tion Corporation, Chicago, has been pro 
moted to director of engineering. Mr. 
Thompson will direct research develop- 
ment activities and all engineering work 
of all departments. 


Josepn T. Ryerson & Son, INc.— 
Harold B. Ressler, vice-president of Joseph | 
T. Ryerson & Son, Inc., who has been lo- 
cated at the company’s New York plant, 
has been appointed in general charge of 
sales in all territories with headquarters in 
Chicago. Ainslie Y. Sawyer, assistant to 
the president, has been elected vice-presi- 
dent and will continue at Chicago in gen- 
eral charge of purchases. Mr. Sawyer re- 
cently returned from Washington where he 
served as deputy chief of the warehouse 
steel branch of the War Production Board. 
Harry W. Treleaven, assistant manager ci 
the Ryerson New York plant, has been ap- 
pointed manager of that plant which is 
located in Jersey City, N. J., and Thomas 
Z. Hayward, who was in charge of tubing 
sales and priorities, has been appointed as- 
sistant general manager of sales. 


* 

PuLLMAN, Inc. — PuLLMAN-STANDAEP 
Car MANUFACTURING Company.—A final 
judgment handed down in the Pullman anti- 
trust suit by a three-judge Federal District 
Court at Philadelphia, Pa., on May 8, or- 
dered Pullman, Inc., to separate its sleep- 
ing-car business operated by its subsidiary, 
the Pullman Company, from its manufac- 
turing business conducted by its subsidiary, 
the Pullman-Standard Car Manufacturing 
Company. “Pullman Incorporated shall,” 
the decree states, “within 90 days after the 
effective date of this judgment file with the 
court its election to make such disposition 
either (a) of all its interest in the sleeping- 
car business, and the properties used in 
connection therewith, or (b) of all of its 
interest in the manufacturing business a 
the properties used in connection therewith, 
as will result in a complete separation of 
such businesses and the ownership and con- 
trol thereof. At the same time Pullman In- 
corporated shall also submit to the Court 
for hearings and approval, a plan to effectu- 
ate such separation." : 

The final decree is the culmination of 
an anti-trust suit filed by the government 
against Pullman on July 20, 1940. It takes 
effect at the expiration of 60 days from 
May 8 unless within that time an appeal is 
taken, in which event it will take effect on 
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Fafnir Ball and Roller Journal Bearings are 
speeding to new endurance records on many of 
America’s crack trains. Precision-made to modern 
railroad standards, compact and sturdy, Fafnirs are 
paying off minute by minute, in load carrying per- 
formance and maintenance costs. They seal out dirt 
and water .. seal in lubrication ... set power free 
from friction! 


One half pound of grease every 60 days! That’s 
the maintenance figure on grease-lubricated Fafnirs 
—and oil-lubricated Fafnirs are almost as econom- 
ical. They are readily adaptable to standard AAR 


pedestal openings... need no removal of inner rings 
at wheel tuning periods. The Fafnir Bearing Co., 
New Britain, Connecticut. 


FAFNIR BALL & ROLLER JOURNAL BEARINGS 


REDUCE STARTING LOADS UP TO 90% ... CUT MAINTENANCE COSTS TWO-THIRDS 


SI 


je 
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the day on which the mandate of the Su- 
preme Court is filed in the District Court 
at Philadelphia. 

The decree directs Pullman, Inc., to carry 
out a plan of separation within one year and 
provides that after the separation neither of 
the two companies subsidiary to Pullman, 
Inc., may engage in the business of the 
other. For a period beginning with the ef- 
fective date of the judgment and running 
until fhe separation, the Pullman Company 
must ask for competitive bids when acquir- 
ing new sleeping cars. 

Any orders or contracts between Stand- 
ard and any railroads, whereby Standard is 
to build for the railroad passenger cars for 
use in any train in which Pullman is to 
operate sleeping cars, is subject to cancel- 
lation at the option of the railroad within 
60 days, except orders for cars on which 
construction has begun. 

The decree gives contracting railroads the 
right to purchase used sleeping cars from 
the Pullman Company. The railroad must 
exercise the right to purchase within six 
months of the expiration of its sleeping-car 
contract. Pullman cannot without the prior 
consent of the Court, sell any used sleeping 
cars to any purchaser before the plan of 
separation is approved. 

As long as Pullman continues in the 


General 


Jose?H H. WAILIs, research associate in 
the radiation laboratories of the Massa- 
chusetts Institute of Technology, Cambridge, 
Mass., has been appointed communications 


Joseph H. Wallis 


engineer of the Baltimore & Ohio. Mr. 
Wallis has been actively associated with 
electronic engineering since 1933, when he 
became a radio engineer at Springfield, Mo. 
He was engaged in communication equip- 
ment and engineering at Chicago before his 
work at M.LT. As communications engi- 
neer, he will undertake studies and experi- 
ments for the application of radio communi- 
cation in yard operations, between stations 
and trains, and between train crews, looking 
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sleeping-car business, it must, at the re- 
quest of any railroad offer, upon reasonable 
and non-discriminatory terms, to service 
railroad-owned sleeping cars, provided the 
railroad-owned cars meet the safety stand- 
ards of the Association of American Rail- 
roads. Likewise, it must furnish and service 
sleeping cars on any line of any railroad at 
the request of such railroad to the extent 
that cars are available, even though sleep- 
ing cars are about to be or are being fur- 
nished on other lines of the same railroad 
by the railroad itself or by some third party. 
In addition, it must furnish on request, but 
only to the extent that cars are available, 
cars to meet all or a part of the peak or 
seasonal demand for sleeping-car accommo- 
dations, irrespective of whether or not a 
railroad has a contract with Pullman. The 
insertion or enforcement of an "exclusive 
right" clause is prohibited. 

Any contract or understanding between 
Pullman and any railroad that is in force 
during all or any part of the period of time 
beginning one year from the effective date 
of the judgment and ending one year after 
the formal termination of the present war 
is subject to cancellation by such railroad 
at any time, provided such railroad shall 
give to Pullman six months' notice of such 
cancellation. Such cancellation shall void 


Personal Mention 


to the speeding-up of train operations, one 
of the postwar projects under consideration 
by the Baltimore & Ohio. 


A. C. MELANSON, superintendent motive 
power and car equipment of the Canadian 
National at Toronto, Ont., has been ap- 
pointed works manager of the motive power 


A. C. Melanson 


and car shops at Montreal, Que. 


Three years later he became a draftsman; 


Mr. Mel- 
anson, who was born at Scoudouc, N. B., 
entered railway service as a machinist ap- 
prentice in the employ of the Canadian 
Government Railways at Moncton, N. B. 


the contract obligation, if any, of such rail- | 
road to buy the new-type lightweight cats 
furnished by Pullman to such railroad 
its request upon the cancellation or termin- 
tion of the contract. 


NATIONAL. Battery Company. — Ir 
George E. Hulse has been appointed re | 
search director of the National Battery 
Company's Gould Commercial Division, De- 
pew, N. Y. Mr. Hulse was formerly in 
charge of physical research in the general 
laboratory of the United States Rulh 
Company, at Passaic, N. J. 4 

* 

SULLIVAN MACHINERY CoMPANY =J. 
Drain, Jr., assistant to the president of 
Sullivan Machinery Company, has be 
elected vice-president in charge of pro 
engineering, research and development, a 
O. J. Neslage, general sales manager, h 
been elected vice-president in charge : 
sales in the United States and Mexico. 


Obituary 


MICHAEL J. CURTIN, general superi- | 
tendent and assistant works manager f the 
Philadelphia, Pa., machine tool plant 
William Sellers Company, died May 
was 46 years of age. 


in May, 1919, was transferred to Toru, 
and in January, 1922, became material i 
spector, later serving at Montreal and 
Stratford until June, 1924, when he was ap- 
pointed superintendent of the St. Mil. 
Que. motive power and car shops. 
Melanson became superintendent of mof 
power and car equipment of the Quem 
district in February, 1939, and superinté 
ent of motive power and car equipment a 
'Toronto in July, 1943. 


Puiuie H. Hatcu, assistant mechanici 
engineer of the New York, New Haven d 
Hartford at Van Nest, N. Y., has been ir 


P. H. Hatch 


pointed mechanical engineer, 
quarters at New Haven, Con 
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A. A. R. TIGHT LOCK COUPLER & YOKE 
FOR PASSENGER SERVICE 


A. A. R. STD. E. COUPLER 


Nationat 


since 1875 has been making cast- 


ings for railroad equipment. 


A. A. R. ALTERNATE 
STD. E. COUPLER 


Today the National line of rail- 


road devices includes: 


A. A. R. STANDARD E COUPLERS 
A. A. R. TIGHT LOCK COUPLERS 


ENGINE COUPLER POCKETS 


A. A. R. STD. 
VERTICAL PLANE 


HORIZONTAL KEY YOKE A. A. R. CERTIFIED DRAFT GEARS 


A. A. R. DRAFT YOKES 
A. A. R. TYPE JOURNAL BOXES AND LIDS 
ISOTHERMOS JOURNAL BOXES 
TRUCKS, SIDE FRAMES, BOLSTERS, ETC. 


A. A. R. ALTERNATE STD. 
VERTICAL PLANE SWIVEL YOKE 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND. OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco. 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, Ill. 
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was born at Albany, N. Y., on May 25, 1899. 
He attended public school, the Albany 
Academy, and was a graduate in electrical 
engineering of the Massachusetts Institute 
of Technology in 1921. He became a stu- 
dent engineer in the testing department of 
the General Electric Company at Schenec- 
tady, N. Y., in 1921, and computer in the 
employ of the Cleveland Union Terminals 
Company at Cleveland, Ohio, in 1922. In 
1923 he entered the service of the New 
Haven as a special apprentice at Van Nest 
and Stamford, Conn. In 1924 he became 
electrical inspector at Stamford; later in 
the same year, engineering assistant at Cos 
Cob, Conn., power plant; in 1927, en- 
gineering assistant at New Haven; in 1928, 
engineer automotive equipment at New 
Haven; in 1932, assistant engineer at Van 
Nest; in 1934, assistant engineer at New 
Haven; in 1936, engineer automotive equip- 
ment at New Haven; in 1938, engineer elec- 
tric and automotive equipment at Van Nest, 
and in 1941, assistant mechanical engineer 
at Van Nest. 


J. W. BaiLEY, superintendent of the mo- 
tive power shop of the Canadian National 
at Stratford, Ont., has been appointed su- 
perintendent of motive power and car 
equipment, Southern Ontario district, with 
headquarters at Toronto, Ont. 


L. H. Bexon, superintendent of National 
Railways Munitions, Ltd. (a gun carriage 
plant operated by the Canadian National), 


with headquarters at Montreal, Que., has , 


been appointed superintendent of the Cana- 
dian National motive power shops at Trans- 
cona, Man. 


D. V. Gonner, superintendent of motive 
power and car shops of the Canadian Na- 
tional, at Montreal, Que., has been ap- 
pointed general superintendent of motive 
power and car equipment of the Atlantic 
region, with headquarters at Moncton, 
N. B. Mr. Gonder, who was born at 


D. V. Gonder 


Pingyao, China, came to Canada as a 
youth, and entered the service of the Cana- 
dian National in November, 1925, as an 
apprentice in the shops at Stratford. He 
completed his training in June, 1930, and 
was transferred to Toronto in September 
of the same year as a draftsman. The fol- 
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lowing year he was promoted to the posi- 
tion of mechanical inspector ; in September, 
1937, became assistant engineer in the 
mechanical department, and shortly after- 
wards returned to Stratford as erecting 
shop foreman. Mr. Gonder then served 
successively as enginehouse foreman at 
Stratford, Mimico, Ont., and Montreal un- 
til October, 1942, when he was appointed 
superintendent of the shops at Montreal. 


Car Department 


N. V. Moore has been appointed super- 
intendent of the Hayne car shop, Southern, 
at Spartansburg, S. C. 


CHARLES Henry EITEL, engineer of tests 
of the Central of Georgia at Savannah, Ga., 
has been appointed superintendent car de- 
partment, with headquarters at Savannah. 
Mr. Eitel was born March 7, 1895. He 


C. H. Eitel 


entered the service of the Central of 
Georgia in October, 1911, as a clerk in the 
accounting department. He transferred to 
the mechanical department in November, 
1911, as a draftsman apprentice; became 
a draftsman in April, 1917; chief drafts- 
man on September 1l, 1937; engineer of 
tests on April 1, 1939, and superintendent 
car department on May 1, 1944. 


Master Mechanics and 
Road Foremen 


H. W. JannETT has been appointed mas- 
ter mechanic of the South Carolina division 
of the Seaboard Air Line, with headquar- 
ters at Savannah, Ga. 


Joun W. PnHiLLIPS, master mechanic of 
the Milwaukee division of the Chicago, 
Milwaukee, St. Paul & Pacific, with head- 
quarters at Milwaukee, Wis., has retired. 


C. J. WiLLIAMs, assistant master me- 
chanic of the Southern Pacific at Roseville, 
Calif., has been appointed assistant master 
mechanic of the Western Division, with 
headquarters at West Oakland, Calif. 


WiLLIAM O. Brown, general foreman, 
locomotive department, of the Southern 
Pacific at Roseville, Calif., has been ap- 
pointed assistant master mechanic, with 
headquarters at Roseville. 


L. C. Kiaknvrt has been appointed r 
ter mechanic of the Virginian with h 
quarters at Elmore, W. Va. 


Shop and Enginehouse 


H. A. Rev Norvs has been appointed g 
eral shop foreman of the Souther f 
cific at Sacramento, Calif. 


eral foreman, locomotive department, 
the Southern Pacific, with headquarte 
at West Oakland, Calif. 


E. C. W^cNER has been appointed i 


W. H. Merepiru has been appointed ger 
eral foreman, locomotive department. d 
the Southern Pacific at Roseville, Calif. 


D. E. MacKINNON, superintendent low 
motive shop of the Canadian National i| 
Transcona, Man., has been appointed s 
perintendent of the motive power shop 4 
Stratford, Ont. 


Obituary 


DELos S. Watkins, who retired in 193 
as superintendent of shops of the Souther 
Pacific, with headquarters at Sacrament 
Calif., died at his home in Lodi, Calif., o: 
April 3. 


Trade Publication: 


Copies of trade publications described 
in the column can be obtained by writ 
ing to the manufacturers, preferably 
on company letterhead, giving til 
State the name and number of the 
bulletin or catalog desired, when it 
mentioned. 


Anc WELDING Toot AND Die STEELS 
C. E. Phillips and Company, 2750 Pop 
street, Detroit 8, Mich. "Arc Welding 
the Maintenance and Construction of Too 
and Dies"—a handbook of engineer! 
data and heat treatment procedures ! 
tool and die steels. 


* 


Fire EXTINGUISHER MAINTENANCE 
Walter Kidde & Company, Inc., 140 Cei 
street, New York 6. Twelve-page booklet 
“Inspection and Maintenance of First As 
Fire Extinguishers.” Graphically illu- 
trated with drawings, photographs and sit 


ple charts. 
* 


MzraL Currixc Toors.—Haynes-Steliit 
Company, Kokomo, Ind. "Stellite Star J- 
Metal Cutting Tools,“ Form 2991, £6 
sizes and prices of Star J-Metal round 
tools as well as extended data on standir? 
square, rectangular and tipped tools; stan 
ard milling cutter blades, tool holders 
adaptors, etc. 


$ | 
PLASTIC DriLLs.—Independent prem 
Tool Co., 600 West Jackson Boule, 
Chicago 6. “Tools To Build the World ? 
Tomorrow . . . born from the n 4 
today," discusses the history, develop 
features and specifications of the new 3 
plastic-housed portable electric drill Y 
well as the increasing use of plastic M 
industrial purposes. 
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PLUGS AND RECEPTACLES 


Help Speed Up Battery Charging 
In Passenger Car Yards 


VAST increase in war traffic necessitated enlarging the facilities of the Jacksonville 

Terminal Company's passenger yard and to cope with it a new system of power supply 

was installed for charging car batteries. A feature of the new layout includes Anderson Plugs 

and Receptacles which are used exclusively on the fourteen charging sets and numerous con- 

nections. This assures trouble free service, for all Anderson equipment is made to stand up 
under the stress of abnormal conditions. 


Anderson Plugs and Receptacles are designed and employed advantageously in the following 
railroad work, Air Conditioning, Battery Charging, Marker Lights, Yard Receptacles, Platform 
Receptacles, Portable Tools, Telephones, Switchboards, Welding, Cable Connectors, Couplers, 
Watertight Plugs and Receptacles, Turntables and Industrial Trucks. 


ANDERSON 


289-305 A Street, Boston 10, Mass. 


IEW YORK CHICAGO PHILADELPHIA LONDON 
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Project: A scheme 
Plan: A method of action 


Today, progress is being made on two plans. The 
first is the “V” Plan. The second is the Post War 
Plan. Its success is vital to the peace at home after 
the victory abroad. 


The “V” Plan is unified; the Post War Plan is not. 
Each country, community, association, company, 
and certain individuals has its own. With so much 
effort from so many sources being exerted in the 
one direction, however, post war planning bids fair 
to achieve some of its objectives. For example: 


The National Association of Manufacturers (14 
West 49th St., New York City 20) has developed 
several guide books on post war planning. One of 
the objectives discussed in the first booklet is: “Seek 
to Reduce Costs.” In substance it suggests that 
manufacturing, sales and operating costs should be 
reviewed to enable a corporation to operate 
profitably in a highly competitive economy. 


Have you given real thought to retooling 
for the “peacework” future? New LeBlond lathes 
do two jobs as one, better and faster 
they turn a profit as they true your product 
Your resolve to retool is our time to serve. 


MACHINE TOOL CO., CINCINNATI, 8 


NEW YORK 13, CHICAGO 6, 
103 Lafayette St. 20 N. Wacker Or. 
CAnal 6-5281 STA 5561 


ML RER — 
die WAS dine 


HD Engine Lathes—Nine sizes ` Automatic Lathes— Super Regal Lathes- Automatic Crankshaft Tool Room Lathes HD Gap Lathes—Ten Rapid Production Lathes—13", No. 2 Cotter 
ranging from 12" to 50 swings. 12" & 16" Mechanical Six sizes, 13" 10 24“ Lathes—For all facing, — 12", 147, 16" and 18* sizes in Regular and V. 20" swings. Six speeds. od dct 
for versatility in turning. — Qr Hydraulic power Best for training turning, Finishing, pins. swings. Versatile. Sliding Gap models. Faster output. Lower cost. aad angular 
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ANNOUNCES 
AN IMPROVED UNIT BRAKE BEAM 
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LEFT HAND STRUT 
SHOWN 


SECTION A-A 
WITH BRAKE HEAD 
AND WEAR PLATE DETAIL OF 
SECTION B-B REMOVED WEAR PLATE 


Heavier Rolled Unit Brake Beam Section extending completely through 


the brake head. Improved Brake Head and Wear Plate Assembly. 


A Better Brake Beam for the most talked of Truck in America. 


140 CEDAR STREET NEW YORK, 6, N. Y. 


Published monthly by Simmons-Boardman Publishing Corporation, 1369 Noble Street, Philadelphia, Pa. Entered as second-class matter, April 3, 1933, at the Post 
OMe at Philadelphia, Pa., under the act of March 3, 1879. Subscription price, $3.00 for one year, U. S. and Canada. Single copies, 35 cents. Vol. 118, No. 7 
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Over a period of many years, rail- 
road profits have been made not 
by raising prices, but by cutting 
costs. 
vides an opportunity of extending 
this sound practice. Sixteen of 
America’s leading railroads are 
currently using the material, and a 
number of others have it on test. 
Savings of as much as $60.00 a 
ton have been reported. 

These savings are not made at 
the expense of quality, for Byers 
Staybolt Iron is the finest double- 
refined wrought iron that man can 


Byers Staybolt Iron pro- 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron is duplicated in Byers Forging 
Billets—also at a material saving. They are 
produced in round, square or rectangular 
sections, under ASTM-A-73 and AAR-M-307 
Specifications. 
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produce or money can buy. The 
savings come from manufacturing 
economies made possible by quan- 
tity production on a quality basis 
. . . and they are passed on to you. 

All material is twice piled, with 
full-length slabs. Reduction from 
original bloom to bolt blank is 
over 20,000 times. This method of 
manufacture gives more uniform 
slag distribution than is obtainable 
by any other means, because of 
the tremendous reductions, which 
directly affect slag distribution. All 
requirements of AAR and ASTM 


specifications are fully met, and the 
uniformity and durability of the m 
terial has been confirmedin millions 
of trouble-free locomotive miles. 
Byers Staybolt Iron is available 
through your fabricator, or for use 
in your own shops. If you would 
like detailed information on fabr 
cating and service qualities, jus 
get in touch with us. | 
A. M. Byers Company. Etab | 
lished 1864. Offices in Pittsburgh, . 
Boston, New York, Philadelphia, 
Washington, Chicago, St. Lovis, 
Houston, Seattle, San Francis? | 


BYERS 
GENUINE WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS : OPEN HEARTH ALLOY 
CARBON STEEL TUBULAR PRODUCTS 
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RAILWAY MECHANI 


The Mechanical Division 
Committees Report 


IN this issue will be found abstracts -of thirteen re- 
ports of committees of the Mechanical Division, Asso- 
ciation of American Railroads, which would have been 
presented and discussed at the membership meeting on 
June 23 and 24 had this meeting not been cancelled. 
At its meeting held on June 22 and 23, however, the 
General Committee of the Mechanical Division ap- 
proved these reports with a few modifications, and they 


can be made available to all of our readers without delay. 


The reports of Mechanical Division committees 
seldom contain material which inspires spectacular 
headlines. Hence, the part played by this division of 
the A. A. R. in the steady advancement of the quality 
of railway service and in the effective functioning of 
rolling stock under the stress of wartime operation is 
seldom adequately appreciated even by officers and men 
on the railroads themselves. 

The work of the Car Construction Committee and 
its associated committee of the American Railway Car 
Institute in quickly setting up a series of emergency car 
designs for all the railroads, followed by the Victory 
designs, which have demanded its attention during 1944, 
is one example. But even more typical of the vast 
amount of patient attention to detail necessary for the 
orderly progress of the railroads is the work of the 
Arbitration, Prices, and Specifications Committees. No 
long argument is necessary to convince the readers of 
this paper that what these committees do is as important 
m making smooth and orderly the administration of one 
field of cooperation endeavor among the independent 
corporations which make up America’s railway system 
as are the results of the efforts of the other committees 
whose work bears more directly on the physical aspects 
of motive power and rolling stock. 

But by no means all of the committee work of the 
Mechanical Division is of this humdrum character. At 
least five forward-looking developments affecting the 
tuture progress of railway transportation are recorded 
às under way or practically accomplished in this year's 
report of three committees. The Committee on Car 
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Construction reports that the design of a lightweight 
merchandise car for high-speed service is being com- 
pleted by the A. R. C. I. and that lightweight designs 
of general-service box and hopper cars are being pro- 
duced as fast as war conditions will permit: This and 
the project of the Coupler and Draft Gear Committee 
for the development of an interlocking type of freight- 
car coupler, functioning in part similarly to the tight- 
lock passenger coupler, puts the Mechanical Division 
actively behind the exploitation of the possibilities of 
lightweight and higher speeds in freight service after 
the war. 

Despite the delay caused by the war, the report of 
the Committee on Locomotive Construction gives evi- 
dence of the continuance of active interest in extending 
the use of the all-welded locomotive boiler. The fact 
is recorded that since the construction of the D. & H. 
boiler six furnaces for stress-relieving boilers have been 
built and another is under consideration. 

Another high spot in these reports is the recommenda- 
tion of the Committee on Locomotive Construction that 
the Mechanical Division accept A. S. A. standards 
for bolt heads, nuts, and threads. The value of as 
nearly universal standards as can possibly be adopted 
for types of manufacturers in such common use as bolts 
and nuts is generally recognized. Bringing as large 
an area of use as railway equipment within the fold 
will greatly enhance the value of the standards to all 


' users. 


The fifth item which seems worthy of inclusion in 
this list of high spots is the recommendation of the 
Committee on Car Construction that welding of cracks 
in cast-steel truck side frames of U-section cast since 
1926, regardless of the length or depth of the cracks. 
be permitted by either the oxyacetylene or electric arc 
processes, using specified electrodes. This has much 
to recommend it as an immediate means of reducing 
the demand for replacement castings, and as a sound 
economy measure. ; - 

It is unfortunate that these reports have to be pre- 
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sented without the enlivenment of the discussion which 
many of them would, no doubt, have brought forth at 
St. Louis had the membership meeting of the Division 
not been cancelled. The work of the committees in pre- 
paring a complete set of formal reports available for 
distribution at one time has, however, not been lost. 
So complete a formal report as is presented in this issue 
is a recognition to which the members of these com- 
mittees are clearly entitled. The hours of their crowded 
time which they devote to committee work play no 
less a part in the effectiveness of railway transportation 
in America than do the hours they spend on their im- 
mediate jobs. l 


Air Cylinders 
And Efficieney 


The shop practice departments of the Railway Me- 
chanical Engineer have included over the years numer- 
ous descriptions of shop kinks developed in the va- 
rious locomotive and car shops of this country and 
Canada. These developments have usually resulted 
from the thoughtful interest and mechanical ingenuity 
‘of men directly concerned with shop output. Many 
of these have proved helpful to others and, in doing 
so, have served the purpose which lies behind the 
publication of such material. During recent years 
the development of jigs, fixtures and other devices has 
been especially valuable in aiding the output of work 
in the mechanical departments in the face of manpower 
shortages of a serious nature. 

Recently, in commenting upon such descriptive items, 
a railway shop superintendent of many years’ service 
pointed out in a half-joking fashion that, “They’re all 
built of scrap and use too much compressed air.” Of 
course, it is not true that all are built of scrap nor 
does it matter particularly if the device can be built 
as well of scrap as of new materials. The other part 
of the remark is all too true. Most shops today would 
be seriously affected if they were compelled to operate 
without homemade devices which employ second-hand 
air cylinders to apply the required working forces. The 
value of properly designed air-operated tools has long 
been recognized and the compressed air required for 
their use is well and economically applied. This cer- 


tainly is not true of most of tlie shop-made devices, ` 


ingenious as they may be, which employ old cylinders 
from locomotives, ballast cars, passenger cars, etc. 
Belt-drives from line shafting have been, and are 
still being, replaced widely with more flexible arrange- 
ments made possible through the application of electric 
motors to machine tools. It might also be well to 
study the various homemade devices now in use to 
determine whether or not the work which they are 
intended to perform cannot be done more effectively 
and economically by the installation of new equipment 
developed and manufactured especially for these jobs. 
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Hoists, press brakes, pipe-bending arrangements, and 
similar equipment built of scrap and powered with air 
cylinders, often many times oversize for the work te 
be done, are wasteful óf one of the more expensive sen- 
ice facilities in a shop. 

Few roads are without instructions concerning the 


conservation of compressed air, and leaks in lines are | 
run down and repaired with dispatch. But, a far greater | 


leak in the supply occurs through the use of air ior 
powering much home-built shop equipment. Without 
attempting to discourage the idea of developing tool: 
to do a job, it is suggested that good ideas can 
be made even better if the designers build the needed 
tool and then provide power rather than assume that 
an old air cylinder will be the power source and = 
design the tool. Better still is learning whether a 
really efficient tool or machine is not commercially avail- 
able to perform the required work. 


Freight Cars 
Of the Future 


The progress in freight-car design which the railway 
field expects will be made during the years immediately 


after the war involves two fairly distinctive sets | 


problems. These are reduction in weight and ability 
to operate at speeds in excess of 80 m.p.h. 

The ground work for light weight has already been 
laid. There are now more than 20,000 freight car: 
in service in the construction of which materials other 
than plain carbon steel have been utilized—largely the 
corrosion-resistant low-alloy high strength steels whic: 
can be dealt with in the shop in the same way as the 
carbon steels. 
cated by welding, cars have been built having a pay 


load-to-gross load ratio of 80 per cent. The real prob- — 


lem with respect.to light weight is the wide variation 
in braking ratio from empty to fully loaded which 
reaches the limit of safety for a single-capacity brake 
at a pay load-to-gross load ratio of about 75 per cent. 
The brake manufacturers have been at work on this 
problem for some time and present indications are that 
a solution will be forthcoming which will considerably 
narrow the field of present limitations on taking full 
advantage of possible savings in tare weight. 

The desire for higher speeds in freight service raises 
several other questions the answers to which are not 
nearly so far along as is the designing for light weight. 
The development of freight-car trucks for high speeds 
has been under way for several years. The A. A. K. 
tests of trucks for high-speed freight service which were 
conducted in 1939 clarified the problem by bringing 
out, among other things, the fact that the needs of the 
critical speed range for snubber action are in conflict 
with the need for free and sensitive spring action in 
the high-speed range. The value of long spring travel 
to improve the vertical ride at high speeds was dem- 
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By the use of these materials, fabri- | 


astrated. One of the difficulties of accomplishing this 

the limitations on the amount of spring deflection 
hich can be permitted without the risk of coupler 
paration. The inter-locking coupler on the develop- 
ient of which work has already started promises some 
‘lief at this point. There is the further question 
thether a truck for the speed range contemplated will 
e satisfactory until it includes some provision for 
ushioned lateral motion approaching in function the 
wing hangers of the passenger-car truck. 

When cars which weigh appreciably less are operated 
a the proposed high-speed range, will present draft 
ears be too stiff in initial compression? Further study 
s needed to determine the best method of cushioning 
nd shocks, particularly as speeds increase. ` 

None of these problems is new. Nor are all of them 
ikely to be solved immediately. In the meantime ad- 
rantage can be taken of the opportunity for weight 
aving offered by the strong or light-weight structural 
materials as soon as priorities permit. 


Can Equipment 
Meet thefNeeds? 


According to a press release, issued under date of June 
26 by the Office of War Information, both passenger and 
freight traffic handled by the railways have increased 
more rapidly than anticipated in the first half of 1944 
and it is obvious that redoubled efforts and cooperation 
on the part of all concerned will be necessary to meet 
transportation requirements for the balance of the year. 

In December, 1943, the Office of Defense Transporta- 

tion estimated that the total passenger traffic for the year 
would be 85 billion revenue passenger-miles and that a 
13 per cent increase might be expected in 1944. As a 
matter of fact, final 1943 figures reported to the Inter- 
state Commerce Commission by 137 steam railroads 
showed a total of nearly 88 billion passenger-miles. Fig- 
ures for the first quarter of 1944, reported by the same 
source, showed an increase of 25.5 per cent over the first 
quarter in 1943 and at this rate the 1944 total will ex- 
ceed 110 billion, or more than double the 1922 figure of 
54 billion revenue passenger-miles. Organized troop 
movements of one and one-half million service men and 
Women each month require constant service of more 
than half of the Pullman cars and nearly one-third of all 
the day coaches. Almost an equal number of accommo- 
dations on the regularly scheduled trains are needed for 
the movement of military personnel on furlough. 

The trend of freight traffic also has been constantly 
Upward from 638 billion revenue ton-miles in 1942 to 
727 billion in 1943 according to I. C. C. reports. The 
first quarter of 1944 showed a total of 182 billion ton- 
miles, an increase of 6.8 per cent over the same period 
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last year. At this rate of increase total freight traffic for 
the year would reach 776 billion ton-miles or much more 
than earlier estimates. To meet traffic demands, rail- 
roads have only about two-thipds as many passenger 
cars and locomotives as in 1920. Since 1942, when a 
limited number were built, there have been no passenger 
cars constructed except 1,200 troop sleepers and military 
kitchen cars. Last year 800 locomotives were delivered 
and 1,200 more of various types are scheduled for de- 
livery this year. Currently the railroads are carrying 
twice the amount of freight moved by rail in the last war 
with 600,000 fewer cars. More than 30,000 freight cars 
were built in 1943 according to reports of the American 
Railway Car Institute and, on April 1 of this year, 45,000 
more were on order, some to be delivered on 1943 au- 
thorization and the rest on authorization of the War 
Production Board for 1944. 

At the beginning of the war, shortage of critical mate- 
rials was the key factor in preventing extensive additions 
of railway equipment, although the conversion of car- 
building plants to the manufacture of military equip- 
ment and supplies contributed to the difficulty of the rail- 
roads securing needed new rolling stock. Manpower 
shortages and war restrictions on improvements also 
played an important part in curtailing railway car 
construction. 

Under the conditions, therefore, the transportation 
capacity of the railroads is already near its peak and, 
if military and civilian needs for the balance of the year 
are to be met, the railroads must be given every possible 
assistance both in securing new equipment, using that 
whicli they now have efficiently and spreading out the 
peak transportation load over as long a period this fall 
as possible. f 


NEW BOOKS 


PRINCIPLES OF Powper METALLURGY. By Franz 
Skaupy. Published by Philosophical Library, Inc., 
15 East Fortieth street, New York. 80 pages, 6'4 
by A in. Price, $3. 

The introduction to this book groups some instructive 

examples of the influence of the sizes and grains of the 

crystals of the metallic materials from which apparatus, 
tools and objects of daily life are formed and dis- 
cusses how in some cases the position and form of the 
grain boundaries among the crystallites are of decisive 
influence on the properties of the substance. The Gen- 
eral Part of the book which immediately follows the 
introduction is divided into two sections—Metal 

Powders and Production, and Properties of “Ceramic 

Metal” Parts—each of three chapters. “Ceramics” 

of wolfram, molybdenum, tantalum and other metals, 

and of hard metals are discussed in two chapters of 

a Special Part. The Appendix discusses further fields 

for the application of metal ceramics and bearing metals, 

also processes allied to metal ceramics. 
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Power Trains for Russia 


Ninety-seven mobile pow- 
er generating plants for 
rebuilding devastated 
areas are now being de- 
livered to our Allies 


a 


ed 


Cori power generating plants mounted on spec- 
ially-designed railroad cars for use in rebuilding devas- 
tated areas destroyed by war and for the operation of 
repair plants behind the lines are being delivered by the 
manufacturers. There are forty 3,000-kw. plants and 
twenty-three 1,000-kw. plants being supplied by the 
General Electric Company and the American Car and 
Foundry Company. The Westinghouse Electric & Man- 
ufacturing Company is supplying power units for ten 
5,000-kw. trains and twenty-four 1,000-kw. trains. Cars 
for the 5,000-kw. trains are being supplied by the Gen- 
eral Transportation Corporation. This company is also 
supplying boiler and turbine-generator cars for the 1,000- 
kw. Westinghouse units, while the American Car and 
Foundry Company is furnishing the cooling tower cars. 


3,000-Kw. Trains 


The 3,000-kw. mobile plant consists of seven or eight 
cars, depending upon the method of cooling. There are 
two boiler cars and tenders, one turbine car, one switch- 
gear car, three cooling tower cars (or two radiator-type 
cooling cars), and one crew car. Thirty of the plants 
will have cooling tower cars; ten will have radiator-type 
coolers. 


The cooling tower cars for one of the 5,000-kw. trains 
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The two boiler cars each contain a fire-tube, locon 
tive-type boiler designed to operate at 300 lb. gauge 
600 deg. F. The boilers are coal-burning, employing 
poor grades of coal such as lignites with heat values 
of less than 7,000 B. t. u. per Ib. Each boiler is rated 24.0 
lb. of steam per hour. Induced draft is obtained by 2 
centrifugal-type fan driven from a geared steam turbine 
and the turbine exhausts into a surface-type heater 
through which the condensate is pumped. The boiler 
is also equipped with an injector for emergency boil: 
feed, and automatic level feed control for normal oper 
tion. An adequate supply of coal and makeup water ar 
carried on the tender car which is similar to that use’ 
on standard locomotives. 

Coal and ashes are handled by means of portable iu 
loaders and conveyors which can take the coal, {fd 
either a pile or a coal car and put it in the tender al 
which can take ashes from the ash pit and put it in dt 

The turbine car contains a 3,000-kw., 0.8 power fa 
3,750-kva., 3-phase turbine-generator arranged to del 
power at either 6,300 or 11,000 volts. The condenser 
is of the surface type, located on the same elevation * 
the turbine-generator. Connection of the condenser ar 
turbine exhaust is made by means of an overhead di 
Vacuum is maintained by twin steam ejectors. 
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The switchgear car contains the main switchgear, which 
is of the metal-clad type and houses the indicating and 
control apparatus for the main generator, together with 
three oil circuit breakers, one generator circuit and two 
feeder circuits. The two feeder circuits are brought out 
through each side of the car near the top for connection 
to overhead lines. Auxiliary power supply is provided 
by a 300-kva. unit substation (500-kva. substations are 
used for the plants with radiator-type cooling). A 12-kw. 
Diesel engine-generator set is located in the car to supply 
energy for operating the boiler filling pump and emer- 
gency lighting. 

The three cooling tower cars for each of 30 of the 
power plants contain a wood cooling surface arranged 
in two cells. The wooden structure is mounted on a 
steel water basin on the car platform. The cooling air 
is supplied by four fans located in the top of the car and 

iven by direct-connected vertical motors. A vertical 
irculating pump directly connected to a motor is located 

m each car for pumping water through the condenser. 


The two radiator-type cars for each of the other ten 
power plants contain cooling equipment consisting of 
tubes and fins assembled in units. Water is circulated 
through the inside of the tubes and air over the outside 
of the tubes and fins. The fans and cooling units are 
so arranged that cooling air can be recirculated to any 
degree required to prevent freezing of the cooling medium. 
The cooling surface.is arranged so that a part may be 
used for bearing oil and related cooling. The cooling 
air is supplied by eight fans driven by direct-connected 
motors. A vertical circulating pump directly connected 
to a motor is located on each car for pumping water 
through the condenser. 

The crew car contains living and sleeping accommoda- 
tions for the operators. A portion of the car is used 
as a maintenance room and test laboratory. 


5,000-K w. Trains 


Eight railway cars of the freight type approximately 


The first three cars are cooling tower cars for a 3,000-kw. train; the fourth is the control car; the fifth the turbine car, and the sixth and 
seventh the boiler cars—Shown also are conveyances for putting coal on the tenders—The crew quarters car is not shown 
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50 ft. long are required to house and support the main 
and auxiliary power plant equipment of the 5,000-kw. 
train. All cars have double walls for all exposed surfaces 
with thermal insulation placed in the inter-wall space. 
Cars No. 1 and No. 2 are for the main steam condenser. 
Car No. 3 carries the main turbine-generator unit and 
switchboard, and car No. 4 the air compressors and the 
boiler feed water pump. No. 5 is the boiler feed water 
car, while the main steam generating equipment is on 
cars 6 and 7. The eighth car is used for a work shop and 
living quarters, for the operating crew. Each train is 
supplied with the essential coal and ash handling equip- 
ment required to operate the power plant. 

The main steam condensers are novel in that air is 
used as the cooling medium. The condenser is designed 
to condense the exhaust from the 5,000-kw. turbine at 
a maximum back pressure of 2 lb. per sq. in., when cooled 
by air at temperatures from minus 40 to 95 deg. F. The 
prime function of the condenser is the recovery of con- 
densate. 

In this air-cooled condenser it is imperative that steam 
be supplied to all the cooling surface; otherwise under 
extremely low ambient conditions ice will form on the 
idle areas leading to blocked and eventually ruptured 
tubes. 

Eight condensing sections are installed on each of two 

cars. Four blowers on each car draw the air from the 
outside through the condenser to a plenum chamber 
at the center and then discharge it upward. Each air 
discharge stack is provided with a hinged cover which 
is normally opened when its respective blower is in 
operation and can be closed when its blower is not in 
operation. This is to prevent recirculation when blowers 
are removed from service on account of low ambient 
temperature conditions. 
. Each condenser car is equipped with a single-stage 
ejector and an air-cooled after condenser. The chiet 
function of the ejector is to keep air from collecting in 
the condenser sections, resulting in cold spots and pos- 
sible ice formation. 

The condensate dropping from the tubes is reheated 
and deaerated by the incoming steam before it is picked 
up by the condensaté pumps and returned to the boiler. 

The following statistical information applies to these 
air-cooled condensers : 


Total fin surface, sq: ft. 88 90,000 
Peta tube; surface; sq. tt: * 10,500 
Cooling air tnrough condenser, c.m. ............... 800,000 
Steam condensed, Ib. per hir. 80,000 


Tube material Galvanized steel 
Temperature rise of air through condenser at full load, 
des- ß CRI Re ie ELSE Oe s 90 


The turbine generator car contains the main turbine 
generator unit, an auxiliary Diesel generator unit, a 
service transformer, and switchgear equipment. 

The main turbine is rated at 5,000 kw. and is designed 
for using steam at the throttle of 600 Ib. per sq. in., 750 
deg. F. total temperature, and exhaust at 2 lb. per sq. in 
The generator delivers power at 6,300/10,900 volts, 50 
cycles, 0.8 power factor, 3,000 r.p.m., and 6,250 kva. 
The generator is equipped with air filters to aid in main- 
taining cleanliness of the machine. 

Power for the train auxiliaries is furnished by the 
750-kva. air-cooled transformer at 380/220 volt, 3-phase, 
- 50-cycle, 4-wire. The transformer is connected to the 
5,000-kw. generator through fuses and is provided with 
a low voltage breaker assembly for motor and lighting 
service. The breaker assembly is mounted within the 
transformer housing. 

For use in starting up, a 93.8-kva., 75-kw., 380/220- 
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volt, 4-wire, 50-cycle Diesel engine-driven generator s 
is provided. 
The totally enclosed metal-clad switchgear contain 


One of the two steam generating cars for the 5,000-kw. trains 


oil circuit breakers for control of the main generato: 
the four high voltage feeder circuits, and high voltag 
fuses for the train service transformer. The circu 
breakers are electrically operated, mechanically trip-free 
and are rated 600 amp., 15,000 volts with 150, 000 kva 
interrupting capacity. 

Car No. 4 contains the following auxiliaries: Twi 
3,600 r.p.m. boiler feed water pumps driven by stean 
turbines; one evaporator unit of sufficient capacity t 
supply the required makeup of 2,400 Ib. per hr. of 32 deg 
F. water ; a deaerator to remove the air from the makeup. 
a small motor-driven water pump for delivering treat« 
water to the evaporator ; one set of water treating equip 
ment and three 400 cu. ít. per min. air compressors, on 
of which is driven by a direct-connected 100 hp., 50-cycle 
720 r.p.m. induction motor and the pther two driven b: 
turbines through speed reducing gears. The com 
pressors supply air to operate the boiler stokers, coa 
spreaders, and soot blowers. There are also an air stor 
age tank, water cooling tower and pump. 

The boiler feed water car, which is thermally insu 
lated and provided with heating coils, has a feed wate: 
storage capacity of 10.000 gal. Each feed water car ha: 
two motor-driven 225-gal. per min. booster pumps whic! 
deliver feed water to the supply line of the boiler fee: 
water pumps. ; 

The two boilers car units are essentially duplicate: 
and are arranged so that the stoker ends are adjacent to 
each other. Each boiler car contains a 40,000-lb. per hr. 
two-drum, bent-tube, water-wall boiler designed for 660 
lb. per sq. in. gauge, 750 deg. F. total temperature with 
the feed water entering the economizer at 200 deg. F. 
The boilers were designed and built by the Combustion 
Engineering Company. : 

The cars are also equipped with a superhéater, an 
economizer, soot blowers and a locomotive type stoker. 
These devices are air operated to minimize the amount 
of makeup water. There are also two 9,900 cu. ft. per 
min. motor-driven forced draft fans and one two-speed, 
46,000 cu. ft. per min. motor-driven induced draft fan. 
and the necessary measuring instruments and control 
equipment. 

The service car provides living quarters for the oper- 
ating crew and space for light repair work. 
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1,000-Kw. Trains 


The 1,000-kw. power trains are all essentially similar. 
"hey consist of one boiler car, one turbine-generator car, 
ne cooling tower car, and coal handling equipment. 
lach car is mounted on two four-wheel trucks. The 
oiler car contains a 16,000-Ib. per hr., two-drum water 
abe boiler designed for 420 lb. and 730 deg. F. The 
oiler is being designed, built, and assembled as a pack- 
ge unit on the car by the Babcock & Wilcox Company. 
“his car also includes a locomotive type over-feed coal 
toker, a steam-operated stoker feed engine, a 50-hp. 
aotor-driven induced draft fan, water treating equip- 
aent, an auxiliary steam driven boiler feed pump, a coal 
iopper, and a water storage tank. 

The turbine generator car contains a 1,000-kw., 0.8 
ower factor, 350-kva., 3-phase, 50-cycle, 1,000-r.p.m., 
,300-volt generator which is driven through a reducing 
rear by a steam turbine which is designed for using steam 
it 400 Ib. per sq. in. and 725 deg. F. and exhaust pres- 
ures of 2 to 5 in. h.g. absolute pressure. 

The car is also equipped with an 1,100-sq. ft., 3-pass 
emi-radial flow type condenser with non-divided water 
xes and a motor-driven condensate pump. The de- 
ierating hot wheel is mounted directly beneath and forms 
an integral part of the condenser. The main boiler feed 
pump is motor-driven. 

Circuit control and protection is provided for by a 
5.300-volt, metal-clad switchgear including oil circuit 
breakers for the two 6,300-volt feeder circuits and the 
main generator circuit. The breakers are rated at 600 
amp., 7,500-volts, 50,000-kva. interrupting capacity. A 
125-kva., 380/220 volt, 3-phase, air-cooled transformer 
connected through fuses to the main generator bus serves 
asan auxiliary power supply. 

A 5-kw., 3-phase, 380/220-volt gasoline engine-gen 
erator set is used for starting up and for emergency aux- 
iliary power service. The boiler cars and the turbine- 
generator cars, mounting Westinghouse equipment, were 
designed and built by the General American Transporta- 
tion Co. at Chicago. The units built by the General 
Electric Company are mounted on American Car and 
Foundry Company cars. The cooling tower cars are 
identical with those used for the 3,000-kw. trains. They 
are built by the American Car and Foundry Company, 
and the cooling towers were designed and pre-fabricated 
by the Foster-Wheeler Corporation. 


Letter To The Editor 


Some Services 
Should Be Improved Now 


Many things we are doing now will have considerable 
bearing on postwar passenger travel. We are confronted 
with the problem of servicing and maintaiging air-con- 
ditioning equipment with a restricted amount of Freon 
relrigerant. All belting, both flat and Vee type, is hard 
to procure, and all mechanical parts and replacements 
lor motors, pumps and other equipment can be ordered 
only on priority ratings. 

On the other hand, ,we are hauling more people per 
car than ever before, which increases the load on our air- 
conditioning equipment. These people, who, we hope, 
will be our postwar customers, will remember vividly 
‘very inconvenience they suffer now, from hot cars, poor 
food, and critical or unpleasant employees. Some will 


JULY Mechanical Engineer 


continue to travel and the rest are going to try another 
railroad, bus or private car. 

I am certain that part of this can be overcome by a 
program of education of all employees concerned, stress- 
ing the fact that cleanliness of the equipment, proper 
repairs, if only of a temporary nature, and politeness on 
the part of all employees that contact the traveling public, 
will pay dividends in the postwar travel. 

As for air-conditioning equipment, several years ago 
some preliminary tests were made in changing the ex- 
terior color of passenger cars, but nothing developed from 
these tests. Since the advent of lightweight cars, the 
colors have been changed to lighter shades of gray, blue, 
or aluminum, or stainless steel. With this change in 
color we find increased efficiency in our air-conditioning 
equipment. 

Now that we have to operate every car possible, why 
not try and relieve some ef the solar heat load on our 
older cars with canvas or steel roofs by repainting them 
from the heavy black to a light shade of gray or equiv- 
alent color that will act as a reflector rather than an 
absorber of the heat caused by the bright sunlight. 

I am well aware that this will cost something, but I 
believe if it were computed against the operating cost of 
air-conditioning equipment it would pay for itself in a 
short time. There should be conclusive tests made under 
present-day conditions to ascertain how much change 
this would make in the capacity of the equipment on 
the cars and what improvement in temperature could be 


‘expected under heavy loads. 


Joun V. Doss, 

Car lighting and air-conditioning inspector, 
Atchison, Topeka & Santa Fe, 
Albuquerque, N. M. 


One of ten electric locomotives being furnished for the Estra De 
Ferro Sorocabana, Brazil, by the Westinghouse Electric & Manufac- 
turing Company 


307 


Multi-Purpose Testboard 


D xv battery charging, circuit testing, tube rejuvenation, 
a variety of field and resistance measurements and cab 
signal comparison tests are all accomplished quickly and 
easily on a testing panel used in the new terminal engine- 
house of the Boston & Maine Railroad at Boston, Mass. 
The charging, or rather the reconditioning or rejuve- 
nation of flashlight batteries is accomplished in the six 
clips at A on the switchboard. Dry cells placed in those 
clips automatically make contact, top and bottom, with 
the secondary of a Westinghouse trickle charger which 
will cause a current of from 125 to 300 mills to flow 
in reverse through the batteries. The value of the cur- 
rent depends on the number of batteries in the clips since 
the six sets of contacts are connected in series-parallel, 
in sets of two. The need for reconditioning is indicated 
by a decline in the brightness of the light. To check the 
condition of a battery a single cell is placed in series 
with a 16-ohm resistance and a milliameter. A fresh 
battery will give about 120 mills, and the usual procedure 
is to place them "on charge" when the current value 
drops to 75 mills. The charger will bring them back to 
a 120-mill output in from 20 minutes to an hour. This 


kind of treatment will extend the usual life of a battery. 


about 50 per cent. It can be considerably further ex- 
tended by daily reconditioning of five or ten minutes. 


The Boston & Maine Railroad 
has simplified the electrical 
testing required at an engine- 
house terminal by the use of 
an ingenious arrangement 
of circuits and instruments 


The two bars in the Vee arrangement at B are ener. 
gized with 110 volts a.t. supplied from an all-purpose 
transformer having a number of secondary taps, and ar: 
used for testing fuses and other devices which can be 
placed easily between them. The same circuit is carried 
down to the receptacle at C. A portable cord from the 
plug extends the testing circuit to equipment placed on 
the bench. The receptacle has three sockets and tht 
plug two prongs. By placing the plug in the center and 
left sockets a 100-watt lamp is connected in series in 
the test circuit. When the plug is moved to the two 
right-hand sockets there is a 1,000-watt lamp in the 


A front view of the test panel showing the train-control amplifier under test 
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The test panel is hinged at one end and may be swung out from the wall to permit servicing of equipment on the back of the panel 


socket to permit of greater current flow. The receptacle 
D, also in series with the lamps, serves to extend the 
test circuit to portable equipment which may be brought 
into the shop. The socket at left of E is connected in 
series-parallel with two 250-watt, 32-volt lamps and the 
30-volt tap of the all-purpose transformer, and is used 
for locomotive lamp testing. 

The amplifier tubes shown at F are PJ 2 and PJ 4 
Pliotrons taking a 1.1-amp. filament current at 4% volts. 
They are amplifiers for Union Switch & Signal uncoded 
continuous cab signals and are undergoing rejuvenation 
which consists of re-establishing the thorium coating on 
the filaments. The tubes brought in from the locomotives 
are tested for plate emission by connecting them in an 
a.c. emission test circuit with a milliameter and a 25-watt 
lamp in series with the plate. Exact values of filament 
current are obtained by a small rheostat shown at the 
bottom of the board below the right-hand lamps. 

The instrument G is a milliameter used for measuring 
plate current and the instrument H is an ammeter for 
measuring filament current. For testing plate output 
a tube is placed in the socket at the right of E. This con- 
nects it with the filament and plate ammeters, and press- 
ing a button below the socket applies plate voltage to 
the tube. If the output has fallen to 65 mills the tube 
s rejuvenated and brought back to 95 mills as a low 
limit. The procedure consists of “flashing” or applying 
125 per cent of normal filament current for one minute 
without plate voltage, after which the filament current 
's reduced to 75 per cent normal and the tube is baked 
for a 24-hr. period. The required voltage applications 
are accomplished by the two rotary plug switches below 
the tubes. The cooking voltage on the tube sockets is .75 
normal and this is raised to 1.25 normal by rotating each 
plug switch consecutively through three positions, which 
in turn shorts out fixed resistors wired in series with 
transformer and tube sockets. 

he instruments J and K are ohmmeters. The one at 
the left is a Weston Model 301, zero to 100,000 ohm- 
meter, and the one at the right is a shop-made instrument 
measuring up to 30 ohms. These instruments are ener- 
sized by three No. 6 dry cells and their circuits are car- 
ned out through a three-point receptacle at the lower 
center of the board to test prods by means of which 
resistance measurements are made on the bench. 

: he Weston farad meter Model 764 shown at J, the 

milliameter L, and the ammeter M are used for train- 
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control-equipment tests. The amplifier T brought in for 
test is plugged into the board connections through the 
four-point plug and receptacle P, exactly as is done on 
the locomotive. The output which ordinarily goes to 
the cab signal relay circuit is carried to the milliameter L 
through a 16-ohm resistor which replaces relay coil re- 
sistance. Proper current values indicate correct opera- 
tion of the amplifier. 

For testing the several component parts of an amplifier, 
the receptacles N and O and the selector switch S are 
used. By plugging the amplifier T' into the receptacle N 
and the output to O the selector switch may then be used 
for connecting panel amplifier parts known to be good 
in the place of those on the amplifier under test. These 
include a plate reactor, an output transformer, a rectifier, 
and stage connections. Under these conditions the part 
of the amplifier under test is disconnected. To make 
these tests possible there is a receiver bar under the 
bench. The selector switch permits 1% or 5 amp. 
through a dummy rail circuit with the proper rheostat 
and meter in series. In this way each part is tested by 
comparison. The farad meter is used for testing con- 
densers. It has a zero to 10 scale and a five-point switch 
by means of which the scale is divided by 1,000, divided 
by 100, divided by 10, is direct reading, or is multiplied 
by 10. 

The necessary power for testing is supplied by a 32-volt 
d.c. headlight generator mounted on the ceiling and 
driven from the compressed-air line, and a 350-volt d.c. 
dynamometer also mounted on the ceiling and receiving 
its power from the headlight generator. The 32-volt 
power is brought to the panel through a headlight re- 
actor for reducing the commutator ripple. There is one 
of these for the panel and one for the amplifier on test. 
The 350-volt power is also filtered by capacity and 
reactance, as used on the locomotive. The filtering equip- 
ment is mounted in the cabinet R. 

Provision is also made for the testing of receiver bar 
circuits on locomotives, utilizing the panel-mounted am- 
plifier. Wires are run to three enginehouse leads near- 
est the test.panel and these are used to connect the re- 
ceiver coils on a locomotive with the equipment on the 
panel. The push-pull switches at Q introduce capacities 
on the receiver circuit for tuning. 

The test panel was devised by and made up under 
the direction of P. J. Hamman, Diesel-electric foreman, 
of the railroad. 
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Self-Propelled Train 


A “three-in-one” passenger train, driven by a packaged 
electric power unit that can be quickly detached and 
replaced, has been designed by a Westinghouse engineer 
to provide faster, roomier and quieter service for postwar 
commuters. i 

Planned for maximum passenger space and easy ma- 
neuverability, the train will be made up of three articu- 
lated, or interlocking sections: a passenger car at each 
end and a compact, walled-off compartment in the center, 
containing a Diesel engine, electric generator and control 
equipment. . 

No overhead wires are necessary since the power pack- 
age contains all that is necessary to furnish power for 
the electric motors which drive the train. Operator cabs 
at either end enable the train to be driven in and out 
of station terminals without involved switching delays. 

The train has been designed by A. H. Candee, trans- 
portation engineer, Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa. He offers the 
following reasons for its application: “A train of this 
type will do much toward speeding up traffic in con- 
gested terminals. When a locomotive-hauled train enters 
a terminal station having dead-end tracks, it must be 
backed out and turned around, then backed into the sta- 
tion before it may be used for outbound passengers. This 
usually involves eight separate switching movements 
before the inbound train is ready for its outbound trip. 
But with a train containing its own driving power and 
with control compartments at either end, the number 


CONSULTING 


Roll-Out Battery Boxes 


Would it be practicable to mount passenger-car battery 
boxes on rollers to permit drawing the batteries out for, 


flushing, cleaning and inspection? 


Disadvantages 
Outweigh Advantages 


No doubt there are some advantages in having battery 
boxes so constructed that they can be rolled out for serv- 


icing and inspection of cells; but when all of the angles 
of this question are considered, the disadvantages of such 
an arrangement will probably outweigh the advantages. 
Some of the disadvantages are: 

First, the problem of placing the battery in such a box 
or removing it from the box. The top of a roll-out box 
would be about 44 in. above the rail, which would mean 


lifting the trays vertically about 6 ft. and then lowering 
them into the box. This is certainly not a manpower job 


and would have to be done with a crane truck. This in 
itself would confine battery changes to yards equipped 
with such trucks. 

Second, there is a very distinct possibility of damage 
to cells and trays when being handled with a crane truck, 
especially when fitting them into a box having close 


clearances such as we have today with large batteries 


in standard battery boxes. 
. Third, while the long connections inside the box could 


be eliminated, it would be necessary to provide one long 
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of movements is reduced to two in entering and n 
the station. | 
“The power unit of such a train can easily be remo 
for repairs. When the equipment shows signs of nec! 
ing overhauling, the train is driven to the shop when 
the power package is lifted out and another substituted 
This will enable railroads to keep a maximum nume 
of trains in service, while making repairs where tx, 
can be done most economically. 

"Future passengers on the train will ride with | 
minimum of noise and vibration, since the Diesel E 
and electrical equipment will be isolated from the je: 
senger cars in a virtually sound-proof compartment. : 
walled passageway around the engine will enable pas 
sengers to move easily and safely from one car y 
another. 

*Power can be drawn from the unit as it is needed 
This means that besides driving the train, the power un 
can supply all the electricity that is necessary for a: 
conditioning, modern lighting, air cleaning, water cooler 
and other electrically-operated conveniences. In addi 
tion, the power supply is increased in direct proportio 
to the number of units that are coupled, since each 
contains its own ‘power package. As a result, the tra 
can travel at the same speed no matter how many ca 
are in the train. 

“Many suburban passenger cars now operating 
American railroads could be adapted to this type of - 
The use of a separate power cab means that these c 
need not be scrapped, but can be converted to self-pra 
pelled trains at a minimum expense.” 


DEPARTMENT 


Can you answer the following question? Answers shosld be 
addressed: Electrical Editor, Railway Mechanical Engineer, 
30 Church Street, New York 7, N. Y. 


Should passenger car roofs be finished in light 
colors to reduce the sun load on the air-conditioning 
systems? More detailed comments concerning thts 
question are included in the letter which appears on 
page 307 of this issue under the title, “Some Services 
Should Be Improved Now.” 


exposed connection on each end of the box to permit its 
being pulled out. Such external leads would be where 
they could be easily damaged by flying rocks, etc. 

Fourth, there is a problem of pulling out the batte 
box, especially when the entire battery is placed in om 
box. Batteries are normally flushed about every thir: 
days, at which time terminals and leads are checkeé 

seriously doubt the possibility of manually rolling o! 
the box after it has accumulated dirt and rust for 30 da 
with the rolling mechanism in one position. Assum 
that the rollers and track are in perfect condition. ! 
would certainly be more than a one-man job to move tit 
loaded box in and out. With our present boxes, especial’ 
those having horizontally split doors, it is a one-man J^ 
to flush and inspect any battery. 

Fifth, there is the problem of trays sticking to the 
bottom of the box. There is no reason why tracks wot 
not stick just as tight in a roll-out box as they wot 
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1 any box, and prying them loose is a much easier job 
n our present boxes than it would be in a roll-out box 
chere there may be no way of using a pinch bar. 
Everything considered, I do not believe the roll-out 
ype of box has much to offer except the possibility of 
loser terminal inspection. 

L. J. VERBARG, 

Air conditioning engineer, 

Missouri Pacific 


ractical 
onsiderations Say No 


There is no doubt that a roll-out box would offer cer- 
iin advantages such as those referred to in the April 
sue of Railway Mechanical Engineer. However, there 
uld be disadvantages which might, in our opinion, 
fiset the benefits gained. Briefly these are as follows: 

It would necessitate more help for flushing batteries. 

In order to roll the battery out on rails, longer battery 
nd connections or car leads would be required. 

Under the present arrangement, batteries are flushed 
vithout waiting for trains to be made up. With a roll- 
ut type of box, yard forces would have to be certain the 
ar would be available for a longer period of time. 

At least four rails would be required which would add 
veight to the car and would increase the length of the 
nterbox connector between the two groups of four trays. 

Roll-out boxes would increase maintenance and inspec- 
ion costs as regards mounting arrangement. 

To be practical, it would be necessary to roll the bat- 
ery out beyond the side of the car, which would be 
lifficult where batteries are now located under center sills. 

K. F. Nystrom, 
Mechanical assistant, chief operating officer, 
Chicago, Milwaukee, St. Paul & Pacific 


Something for New Cars 


Mounting is a practical idea that can be developed by 
tar builders and engineers of car construction on new 
cars that are to be constructed after the war. When 
building of new cars was stopped by the war, some steps 
had been taken toward this feature by the extension of 
battery cable outside of the boxes. This eliminated the 
use of rigid conduit to the box to carry the battery wire. 

I do not believe the expense would warrant such a 
change on cars already built unless they were of the latest 
type. The change on such cars could be accomplished 
after the redesign of hangers or suspension members of 
the battery boxes were developed for new cars. 

The future of such an idea rests on the proposition as 
to whether such a development will cut down the serv- 
icing time of batteries in terminal yards to the extent 
that it will warrant the added expense of such an appli- 
cation when cars are built. The question is, will im- 
proved battery maintenance and the time saved in servic- 
ing batteries over a period of years compensate for the 
expense of development and application of the roll-out 
type of battery box. 

If the boxes were developed so that they could be 
rolled out and a lift truck run under the box and the box 
with batteries fixed so that they were interchangeable, it 
would facilitate battery changes on streamline trains 
where the lay-over period is short and there is not ample 
time for battery charging. To do this it would be neces- 
sary either to carry an extra battery box or two on hand 
with extra sets of batteries so that they have the same 
Capacity as those on such cars. 

In my opinion, now is the time to develop this and all 
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other such ideas so that when construction of new cars 
is started again such ideas can be incorporated in such 
cars. 

J. V. Doss, 

Car lighting and air conditioning inspector, 

Atchison, Topeka & Santa Fe 


Might Be Good for 
Batteries With Screw Filler Caps 


Roll-out battery boxes may provide some convenience 
in the flushing of battery cells which have screw filler 
caps, but I do not believe the additional weight and ex- 
pense would be justified where the boxes house cells 
having hinged filler caps which can be readily opened 
and closed with the filler nozzle. 

C. P. TAYLOR, 
Electrical engineer, 
Norfolk & Western 


Further Study Required 


I believe that some method of facilitating battery serv- 
ice would be highly desirable. I think, however, that 
the roll-out type box would present mechanical difficulties 
which would require considerable study before the ar- 
rangement could be worked out in a way which would 
accomplish the purpose intended, and at the same time 
provide the necessary security. ^ 


WALTER B. DEAN, 
Exccutive engincer, 
Edward G. Budd Manufacturing Company 


* k * 


Mobile transmitter and receiving unit that will be used in the tests of 
high frequency radio in the operation of trains by the Baltimore & Ohio 
and the Bendix Aviation Corporation—The Federal Communications 
Commission has granted permits for the installation of transmitting sets 
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General Committee Approves 


Mechanical Division Reports 


R. G. Henley, 
Acting Chairman 


A two-day annual meeting of the Association of Ameri- 
can Railroads, Mechanical Division, for full membership 
attendance, scheduled for June 23 and 24 at the Hotel 
Jefferson, St. Louis, Mo., was postponed about two 
weeks in advance of that date. At that time it was hoped 


In session at St. Louis on 
June 23 and 24, it released 
work of thirteen committees 
prepared for discussion at 
cancelled membership meeting 


that conditions might permit calling this important gath- 
ering of railway mechanical department officers at somi 
later date in 1944. Uncertainty regarding the feasibility 
of this plan, and particularly the need for prompt action 
on a considerable number of committee recommendations 
bearing directly on more efficient equipment maintenance 
and use under war conditions, resulted in a final de 
cision to give up all idea of a member meeting of tht 
Division this year and, in lieu thereof, have the com 
mittee reports formally passed on and released promptly 
by the General Committee. 

To accomplish this objective, the General Committe 
held its meeting on June 22 at St. Louis, as scheduled 
for the consideration of the regular docket of Mechanical 
Division business, and extended the meeting to the nex 
day, June 23, when committee chairmen were invited ti 
be present and submit their reports. Abstracts of the 13 
committee reports and the action taken regarding ead 
are included in the following pages. 

R. G. Henley, general superintendent motive power, 
Norfolk & Western, continues as acting chairman of the 
General Committee. Other members of the committee 
are W. H. Flynn, general superintendent motive power 
and rolling stock, New York Central; C. B. Hitch, chie 


A. C. Browning, V. R. Hawthorne, W. I. Cantley, 
Secretary Executive Vice-Chairman Mechanical Engineer 
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‘chanical officer, Chesapeake & Ohio; O. A. Garber, 
ief mechanical officer, Missouri Pacific; H. W. Jones, 
ief motive power, Pennsylvania; J. M. Nicholson, as- 
tant to vice-president, Atchison, Topeka & Santa Fe; 
O. Christy, general superintendent equipment, Illinois 
ntral; H. B. Bowen, chief motive power and rolling 
ck, Canadian Pacific; A. K. Galloway, general superin- 
ident motive power and equipment, Baltimore & Ohio; 
H. Urbach, mechanical assistant to executive vice- 
ident, Chicago, Burlington & Quincy; B. M. Brown, 
ieral superintendent motive power, Northwestern Pa- 
c, and J. Gogerty, general superintendent motive 
ver and machinery, Union Pacific. V. R. Hawthorne 
executive vice-chairman of the Mechanical Division, 
1 W. I. Cantley, mechanical engineer. 


H. B. Bowen A. K. Galloway 
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Members 
of the 


General Committee 


Report on 
Car Construction 


Lightweight Steel Sheathed Box Cars and 
Hopper Cars 


The development of lightweight designs for general service box 
and hopper cars, making use of high-tensile, low-alloy steel, 
riveted or welded construction, in collaboration with the ARCI 
Freight Car Design Committee was necessarily deferred on ac- 
count of the material situation, shortage of manpower, develop- 
ment of composite emergency car designs, and the volume of 
other important engineering matters to which the railroads and 
car builders were required to give preference in the furtherance 
of the war effort. i 

As the result of a special assignment, the ARCI is completing 


C. B. Hitch 


P. O. Christy 


H. H. Urbach B. M. Brown 
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the design of a lightweight merchandise car for high-speed serv- 
ice. This car is of the box type of high-tensile low-alloy steel, 
welded and riveted construction, having inside length of 50 ft. 
6 in., inside width of 9 ft. 2 in. and inside height of 10 ft. 5% in. 
The Committee on Car Construction is cooperating in the devel- 
opment of this design. 

With the increased availability of aluminum, greater interest is 
being shown in the development of hopper-car designs using 
aluminum alloys with resultant reduction in weight and increase 
in pay load. To date, one complete design for 50-ton nominal- 
capacity hopper car of aluminum construction has been submitted 
for consideration under the provisions of Interchange Rule 3. 


Composite Freight Cars 


The 1943 Annual Report, Circular D. V.—1049 included the 
list of composite car designs, developed in collaboration with the 
Freight Car Design Committee of the American Railway Car 
Institute. ! 

A design of 50-ton, composite gondola car with drop ends as 
shown on A.A.R. drawing No. 5623-B was subsequently added to 
the list of general dimensions as shown below : 


Inside length, ft. iůaniun. eee eee eee eens 4.0 
Inside width, ft. imm 9.2 
Inside height, ft. in—·g·lVVVDꝛ Tt !7ꝛ eee eee eee 3.9 


As a result of requests from certain member roads who desired 
to deviate from the corner post construction and sheathing appli- 
cation at the side sill and side plate, as shown on general arrange- 
ment drawings for composite box cars, A.A.R. Plates 1550 and 
1551, covering 40-ft. 6-in. and 50-ft. 6-in. cars, respectively, alter- 
nate arrangements were developed and circulated to member roads 
and car builders with the Executive Vice-Chairman's letter of 
Sept. 9, 1943: 

(a) A.A.R. sketch dated 8-11-43 showing W section corner post, 
with 2-in. by 2%4-in. by %-in. angle, for attachment of sheathing, 
as a substitute for Z-bar corner post. 

(b) A.A.R. Plate No. 1572, showing modified application of 
sheathing and flooring at the side sill, and sheathing at the side 
plate. 

The alternate arrangements, which involve the use of some 
additional steel, were approved by the War Production Board as 
substitutes for the construction shown on the A.A.R. plates. 

Specifications and drawings will be prepared covering the 
recommended manner of converting composite cars (particularly 
box and hopper) to all-steel construction at some future time 
when necessary materials are available. 


Victory Cars 


The composite car designs were continued as emergency stand- 
ards until the latter part of 1943 when changes in the steel situa- 
tion permitted reversion to all-steel construction to a limited 
extent, with the stipulation that the designs would be modified 
to reduce the amount of plates and sheets used. For this study, 
A. A. R. Standard and Accepted Designs were used as a basis, all 
concerned being in agreement that for cars of riveted open-hearth 
steel construction, these designs represent the most economical 
and efficient use of materials and any reduction in the thickness 
of plates or sizes of shapes would be at the sacrifice of strength 
and service life, therefore any saving in the amount of steel used 
would be accomplished through the substitution of rolled shapes 
for plates and sheets where this could be done without detracting 
from the strength or serviceability. 

The resulting designs designated as Victory cars, after approval 
by the War Production Board, were released to member roads by 
President J. J. Pelley, under dates of Jan. 28 and Feb. 12, 1944, 
and are intended to be followed until the material situation is 
further relieved.* General arrangement, A.A.R. Plates 1500-D 
and 1501-D, are modified by substitution of longitudinal steel 
floor stringers between bolster and end of car as shown on 
A. A. R. Plate 1-1542 in lieu of diagonal braces. 


Troop Cars 


The committee reported that the last of the 1,200 troop sleeping 
cars built by the Pullman-Standard Car Manufacturing Company 


»A list of the so-called Victory cars was published in the Railway 
Mechanical Enginecr of March, 1944, page 145. 

f The troop sleeping cars were described in the October, 1943 Railtea 
Mechanical Engincer, page 450; the kitchen cars, in the December, 1943, 


issue, page 579. 
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and the 400 kitchen cars built by the American Car and Found 
Company, were completed in March and April, 1944.5 

The emergency sub-committee and cther members of the Cor 
mittee on Car Construction were continually in touch with t 
design and building of these cars and a number of special co 
ferences with the builders and representatives of Defense Pla 
Corporation, War Production Board, Office of Defense Tran 
portation, and others, were held, including inspections and tri 
runs of sample cars. The emergency sub-committee also parti 
pated in the formulation of instructions governing the operation: 
these cars and the special equipment and facilities which it w 
necessary to provide. 


Freight Cars Ordered May 1, 1943, to May, 1, 194 


Since 1936 your committee, each year in its annual report, hi 
made a statement of the freight cars ordered during the precedin 
year. Sufficient detail is given in these statements to indicate t 
extent to which the members were following A.A.R. standardiz 
tion for these cars. 

An analysis of the box and hopper cars is presented in the tabl 


Box, Auto-Box and Hopper Cars Ordered May 1, 1943 t 
May 1, 1944, Classified According to Their Relation t 
A. A. R. Standards 


A. A. R. throughout: 
Box and auto cars 
Hopper 

A. R. throughout except for 
"Hox and auto 
Hopper 

R. composite emergency designs: 

"x and auto 

. composite emergency designs, 
dimensions: 

Box and auto 
Hopper 

A. A. R. throughout, except floating center sills: 
Box and autc 
Hopper 

Non A. A. R., except 2534 in. truck height 
Box and auto 
Hopper 
* Dimensions also vary from standard on these cars. 

** 2,900 of these cars also have the standard center-sill section. 


in dimensions: 


In addition to the above cars, 640 refrigerator cars were ordered 
during the same period. One hundred are A. A. R. standard and 
340 more include the Z-section center sills and trucks with 2534-0 
center-plate height. 

Of the 5,590 gondolas ordered during the same period 2,67 
are of the A.A.R. emergency designs, and an additional 1,635 dí 
non A. A. R. emergency design have the standard Z-section center 
sills and truck-center plate heights of 2534 in. Of the remainder, 
1,000 have floating center sills. 

Of the 1,258 flat cars ordered during the period 1,050 were oí 
the A.A.R. emergency design and the truck center plates of tht 
remainder were 2534 in. high. p 

Orders were placed for 100 stock cars and 775 other cars o 

special types. All of the former were built with standard Z-se- 
tion center sills and 2534 in. center-plate height. Of the latte 
275 had the standard center-plate height. ‘ 


Side Frames and Bolsters 


During the past year two new designs of side frames and three 
new designs of bolsters have been approved for use in interchange 
service. 

One additional application for approval has been received and 
this application is still pending. It covers an inboard roller beat 
ing design of high-speed truck, Grade B carbon steel, 50 tons 
capacity, offered by Timken Roller Bearing Company. Other- 
wise the list of applications pending remains the same as report 
last year. Most of these pending applications continue to be 80 
classified because the manufacturers, for various reasons, hart 
not been ready to proceed with tests. 


Waste Retainer Ribs in Journal Boxes 


Application of waste retainer ribs as shown in 1943 annual 
report was adopted as standard practice by letter ballot. Sui 
quent investigations indicated the desirability of making so™ 
modilications in the dimensions of these ribs to avoid contat 
with any part of the axle under certain operating condition» 

i ine 
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ese modifications which are shown by the accompanying re- 
'd drawing, consist of reducing the dimension B for boxes of 
sizes by V in. and for the Class F 6½-in. by 12-in. box, 
nging dimension A from 8% in. to 854 in. and dimension D 
n 1% in. to % in. 

ul A. A. R. journal-box drawings, both integral and separate 


in << 


2 
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Revised dimensions of warte - retainer ribs 


es, now included in the Manual, are being revised to incorporate 
> waste retainer ribs. In view of variations in the overall 
dths of boxes, dimension A for the respective journal sizes 
ll be adhered to and dimension D modified to suit the width 
box in each case. 


Brake Beams 


This subject is now under the jurisdiction of the Committee on 
ar Construction and the sub-committee appointed to handle all 
atters pertaining to brake beams and their suspensions submits 
e following recommendations: 

1—Change the distance, center to center, of brake heads from 
) in. minus J4 in. plus 0 to 60 in. plus 4 in. minus 0. This will 
‘quire revision of Section III, Para. (a) of the Specifications 
'r Repairs to Freight Equipment Brake Beams to read: “* * * 
wst not be less than 60 in. nor more than 60% in.” Reason: 
o decrease lateral pressure between flange of wheel and brake 
we, with resultant decrease in wear on flange of wheel and toes 
i brake head and reduce lateral str@ins on brake beam and 
aspensions. 

2—Change width of brake-shoe key slot in brake head from 1% 
1. plus 64 in. minus % in. to 1⁄6 in. plus Y64 in. minus lg in. 
he gage shown on page B-10-1940 of the Manual is to be 
hanged to suit. Reason: To decrease lateral motion between 
hoe and head and Aransfer part of the force from the shoe to 
he key instead of on the toes of brake head also to reduce wear. 

3—(a) Change A.A.R. brake shoe gage shown on B-12-D-1938 
9 include a no-go portion for gaging, the width of the brake 
hoe end lug, limiting the width at the bottom to 11965 in. 
Reason: Present drawing gives no minimum dimension. Lateral 
notion between shoe and head should be controlled. 

(b) Change the taper of brake shoe end lugs to agree with the 
aper of the head. Reason: To provide uniform bearing, entire 
lepth of lug. 

(c) Change A.A.R. brake head gage B-10-1940 to include a 
no-g0 portion for limiting the maxium distance between brake 
head toe walls to 1134g in. at the top and 1946 in. at the bottom. 
1 To reduce lateral motion between brake head and brake 
shoe, 

change the end stops on the brake shoe engaging with the 
top and bottom brake-head toes from 946 in. to 76 in. high. 
Reason: When the brake head was last revised, the bearing 
surface on the toes was increased but the end stops on the brake 
shoe were not changed to correspond. 

>—Eliminate the alternate design of cross section at center of 
brake shoe. Reason: The projection at the center will wear on 
the flange of the wheel and decrease the lateral motion of the 
brake beam. 

6—Change the dimensions of the gage for the strut-pin hole 
shown on page B-12-A of the Manual as follows: On no-go end 
irom 1 in. plus 005 minus .000 to 1%¢ in. plus .002, minus .002, 
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and on “go” end from 13832 in. plus .000, minus .005, to 1% in. 
plus .002, minus .002. Reason: Pins made from 1365-in. stock 
will not fit in 19$2-in. hole. 

7— Change the radius on the ends of the pads on the back of the 
brake shoe, top and bottom, from 94e in. to % in. Reason: To 
square this surface and provide bearing area for contact with the 
brake-head-toe tie bar. 


Welding of Truck Side Frames and Bolsters 


Upon instructions from the Committee on Car Construction 
and in Mr. Browning's letter of August 5, 1942, a special sub- 
committee on Welding of Truck Sides and Bolsters undertook to 
determine, through tests of welded cast-steel truck side frames, 
if the present limitation of welding cracks and fractures only 
when the area of crack is less than two-fifths of the area through 
the section at the point of fracture, as now covered by Rule 23, 
page 93, of A.A.R. Code of Rules, can be extended to 100 per 
cent fractures, welds to be performed by either the shielded-arc 
electrode or oxyacetylene process. 

New U-section 50-ton cast-steel truck side frames, all of the 
same pattern, cast from the same heat and annealed at the same 
time, were used for these tests in order to secure comparable 
results. The pattern selected was one which had been previously 
subjected to dynamic fatigue tests. 

Twelve new side frames, New York Central pattern F-6788, 
Symington-Gould pattern TF-5205, were selected for this test 
and purchased from the Symington-Gould Corporation. Examina- 
tion of results of previous dynamic fatigue tests of this frame pat- 
tern showed that the weakest section was the left tension member 
approximately as the point where the bracket joins the journal 
box and tension member, and accordingly all welds in the test 
frames were made at this location. Six of the test frames were 
given 100 per cent fractures and six were given 40 per cent frac- 
tures at this location, and these frames were welded as follows: 


1 frame 40 per cent weld, oxyacetylene Oxweld 

1 frame 40 per cent weld, oxyacetylene Airco 

2 frames 100 per cent weld, oxyacetylene Oxweld 
2 frames 100 per cent weld, oxyacetylene Airco 

3 frames 40 per cent weld, electric 

3 frames 100 per cent weld, electric 


The oxyacetylene welds were all made at the New York Central 
reclamation plant at Ashtabula, Ohio. Oxweld welding wire 
No. 32 was used on three of the frames and Airco welding wire 
No. 1 was used on the remaining three frames. The electric 
welds were made at the Erie reclamation plant at Meadville, Pa., 
all with Lincoln Electric Company’s Fleetweld No. 3 electrode. 

After welding, the frames were normalized in a car bottom 
furnace equipped with pyrometers by slowly and uniformly heat- 
ing the castings to a temperature of from 1,500 to 1,600 deg. F., 
allowing two hours to bring to this temperature, and then holding 
at this temperature for a period of 1 hr. 30 min. The car bottom 
was then withdrawn from the furnace and the castings allowed 
to cool in still air protected from strong draft or rain. Tram 
measurements were taken from each side frame at the front, 
bottom and rear of the left tension member before the frames 
were cut through the section, after being cut, after welding, and 
after normalizing. 

After the side frames had been normalized, they were returned 
to the Symington-Gould Corporation, Depew, N. Y., where the 
frames were sandblasted to remove all normalizing scale and sub- 
jected to a dynamic fatigue test under the observation of a repre- 
sentative of the joint sub-committee. 

The first frame tested failed through the right tension member 
at 187,182 loadings through a crack at this location which devel- 
oped at 138,600 loadings. 

The next eight frames failed through transverse cracks in the 
top of either the right or leit journal-box roof at the junction of 
the journal box and tension member at varying loadings. 

The original welds were not disturbed or affected by any of 
these ten tests and it was decided to have the cracks which devel- 
oped in four of the 100-per-cent weld frames, including the critical 
cracks at the junction of the journal box and tension member, 
welded and the frames returned for further dynamic fatigue 
tests. Accordingly, Frame Serial 1944, Test 210-F-283, and 
Frame Serial 1945, Test 211-F-281, were sent to the New York 
Central reclamation plant at Ashtabula where the cracks were 
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welded by the oxyacetylene process, using Oxweld No. 32 weld- 
ing wire. Frame Serial 1941, Test 202-F-282 and Frame Serial 
1949, Test 204-F-284, were forwarded to the Erie reclamation 
plant at Meadville where the cracks were welded by the electric 
arc process, using Fleetweld No. 5 electrode. After the welding 
was done all frames were normalized according to the schedule 
above referred to and the frames returned to Depew, N. Y., for 
further tests. 

Frame 1945, Test 214-F-285 (second test number), failed in 
final test through a crack developed at 72,300 loadings at the 
junction of the left-hand tension member and the journal-box roof ; 
the test was discontinued at 170,254 loadings. In the first test 
this frame failed at the junction of the right-hand tension member 
and journal-box roof. 

The first critical cracks in Frame 1941, Test 215-F-286 (second 
test number), and Frame 1949, Test 216-F-287 (second test num- 
ber), developed in the right bolster columns at 108,500 and 
165,000 loadings, respectively, and the tests were discontinued at 
212,524 and 193,440 loadings, respectively, without complete fail- 
ure of frames. Frame 1944, Test 213-F-288 (second test num- 
ber), developed its first critical crack in the front wall of the 
right-hand tension member at 129,400 loadings and the test was 
discontinued at 230,060 loadings without complete failure of the 
frame. 

In all, thirteen dynamic fatigue tests were made and in no case 
did any failure occur through the welds, though in test 213-F-288 
a crack developed at 129,200 loadings in a slight depression adja- 
cent to the weld on the back flange of the left-hand tension 
member but had no depth and progressed only . in. during the 
remainder of the test. 


Recommendations 


In view of the results of these tests, it is recommended that: 

1—Interchange Rule 23, page 93, be revised to permit welding 
of cracks, regardless of length or depth, or fractures in any 
U-section cast-steel side frame which bears a casting date later 
than 1926. The physical test requirements of A.A.R. side-frame 
specifications were increased approximately 50 per cent in 1926, 
and it is our opinion that the present limits should apply to all of 
the older designs. 

2—Welding may be performed by either the shielded-arc- 
electrode electric process or the oxyacetylene gas process. For 
welds made by the oxyactylene process the welding wires used 
shall be Oxweld No. 32 or Airco No. 1 or equivalent. 

3—In the preparation of frames for electric arc or oxyacetylene 
welding the oxyacetylene gouging nozzle shall be used, and the » 
frame sections to be welded shall be preheated. 

4—After welding, side frames must be normalized in a furnace, 
using pyrometers or other satisfactory temperature measuring 
devices, by slowly and uniformly heating the casting to a tem- 
perature of from 1,500 to 1,600 deg. F., allowing at least two 
hours to bring to this temperature, and holding casting at this 
temperature for from 1 hr. 30 min. to 2 hrs. The casting should 
then be removed from the furnace and cooled in still air, pro- 
tected from strong drafts, rain or snow. In no case should any 
casting be quenched in water or other liquid medium. 

S—All side frames reclaimed by welding must be legibly 
stamped in accordance with Section A, General Regulations, 
Paragraph 7. 

Nore.—Detail data on which the above report is based is avail- 
able in the office of the secretary of the Mechanical Division. 

With the acceptance of the above report the Sub-Committee 
on Welding recommends that the following modifications be 
made in the Regulations and Limits for Fusion Welding and 
Bronze Welding: 


Section B, Cast-STEEL Truck S1pEs—PacGE L-8 
OF THE MANUAL 


Proposed Form.—Building up worn surfaces and the welding 
of cracks or fractures at any location is permissible regardless 
of extent of section failure provided the frame is of U-section 
design and was manufactured, as indicated by foundry marks 
cast on same, later than 1926. 

Weld material used for either the oxyacetylene or electric arc 
process must conform to Section B, Paragraph 2; and prepara- 
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tion of cracked sections for welding must be made by use of the 
oxyacetylene gouging nozzle to form a U-groove preparation. 

Sections must be preheated before welding is started and nor- 
malized after welding has been completed, in accordance with 
Section A, Paragraph 6, and legibly marked in accordance with 
Section A, Paragraph 7. 

Only regular qualified welders of record must be permitted ts 
perform this work. 

Heat treatment is not required for welding performed withiz 
the shaded area shown in Fig. 14. 

Effective as of date specified in Interchange Rule 23, the build- 
ing up of worn surfaces and welding cracks or fractures will be 
prohibited on truck sides having T- or L-section compression 
or tension members. 

If the foregoing is approved by letter-ballot action, correspond- 
ing modifications will be incorporated in Interchange Rule 23. 

Due to the fact that a great deal of difficulty is experienced 
in deciphering welders' identification marking required on truck 
side frames, bolsters and couplers, it is recommended that Para- 
graph 7 of Sectien A of the Welding Regulations be modified 
by the addition of the following wording: “surface of part to he 
smoothed off by grinding or other means before stamping.“ 

If modification of Paragraph 7 of Section A of the Welding 
Limits and Regulations is approved, it is recommended that 
Paragraph (gi-9) (couplers and yokes) of Section C of Inter- 
change Rule 23 be similarly modified. 

It is believed that periodic normalizing of cast-steel truck slide 
frames and bolsters in service under freight equipment cars when 
undergoing heavy repairs, would be of material benefit from the 
standpoint of increasing the service life of these parts. This is 
submitted for further consideration of interested Mechanical 
Division committees. 


Rule 3—New Designs of Freight Cars 


During the period May 1, 1943, to May 1, 1944, the following 
designs of freight cars have been reviewed in accordance with 
the provisions of the first paragraph of Interchange Rule 3 and 
approved for interchange service. | 

Defense Plant Corporation: Design of well-type flat car, similar 
to design built some time ago by the Pennsylvania: Total number 
of designs, 1; total number of cars, 8. 

Submissions to Committee on Car Construction account tank- 
car applications subsequent to tabulation dated May 1, 1943 : 

American Car and Foundry Company: (Application No. 3918) 
construction of car structure, including anchorage, to be used for 
transporting 15 one-ton chlorine containers: Total number of 2i 
signs, 1; total number of cars, 5. 

American Car and Foundry Company : (Application No. 3063). 
construction of car structure, including anchorage, to be used for 
transporting 15 one-ton chlorine containers: Total number of 
designs, 1; total number of cars, 1. . 


Definitions and Designating Letters for Cars 


The following definition and designation is submitted for a 
new type kitchen-pantry car: 

DKP—A car provided with facilities for cooking and pre- 
paring food for passengers, the food to be served outside the car. 
The car may be one of a group operated articulatively with trucks 
common to the group. 

The report was signed by E. P. Moses (acting chairman) en- 
gineer rolling stock, N. Y. C.; R. B. Winship, mechanical engi- 
neer, Can. Pac.; J. McMullen, consulting engineer, Erie; R. D. 
Bryan, mechanical assistant, A. T. & S. F.; J. A. Gower, assist- 
ant mechanical engineer, Pennsylvania; W. A. Pownall, assistant 
to general superintendent motive power, Wabash; C. A. Jordan. 
acting engineer car construction, C. & O.; L. H. Kueck, assistant 
chief mechanical officer, Mo. Pac.; J. K. Peters, mechanical 
engineer, D. & R. G. W.; H. L. Holland, engineer car construc- 
tion, B. & O.; L. R. Schuster, engineer car construction, Sov. 
Pa.; T. M. Cannon, engineer car construction, C. M. St. P. & P. 
and F. J. Jumper, general mechanical engineer, U. P. 


The report was accepted with the exception of the proposal to 
eliminate the alternate design of brake-shoe in the section of thc 
report on brake beams, which will, therefore, not be submitted 
to letter ballot. 
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tarther Development of 
the Reeipreeating Locomotive 


The activities of your committee since the last meeting of the 
ssociation have been confined largely to counterbalance tests 
locomotives for high-speed service, which resulted from road 
sts recommended and sponsored by this committee in conjunc- 
on with the Committee on Relations between Track and Equip- 
ent, the Committee on Locomotive Construction, and the Com- 
ittee on Locomotive Counterbalance Standards. The results 
these tests are covered in a joint report of these committees, 
id will be available to the member roads about July, 1944. The 
anual of Recommended Practice for Counterbalancing Loco- 
otives is being rewritten to embody the information gained 
om the study of the test data obtained through road tests, and 
e revised Manual of Recommended Practice will be available 
e latter part of 1944. 
There is a great deal of development work being carried on by 
e individual railroads, and your committee has closely followed 
ese developments, but on account of other urgent work, has 
en unable to get together to make formal investigation and 
nder a report. 
1—Study of existing locomotives and improvements in counter- 
lance that can be made by application of results now available 
om recommendations shown in counterbalance manual. 
2—Improved cylinder design to effect economy in the use of 
eam, and increased capacity of existing locomotives. 
3—Improved performance resulting from poppet valve appli- 
itions. 
Improved drafting of locomotives. 
Improved combustion of locomotives having to do with 
ver- fire air, design of locomotive fireboxes and grates, and 
ilverized coal. 
6—Improved materials that are, and will be available for loco- 
wtive construction. 
7—Improved availability for service of new, as well as exist- 
ig locomotives. 
One of the major locomotive developments under way is on 
ie Pennsylvania, with the 4-4-4-4 type four-cylinder passenger 
xomotives, which are capable of handling 880 trailing tons at 
X mp.h. on level tangent track. The results of tests and 
evelopment of this power will be studied by your committee 
uring the coming- year. 
The report was signed by J. M. Nicholson (chairman), assistant 
) vice-president, A. T. & S. F.; W. I. Cantley (vice-chairman), 
echanical engineer, Mechanical Division, A.A.R.; W. R. Hede- 
an, engineer tests, B. & O.; J. E. Ennis, engineering assistant, 
. Y. C; C. K. Steins, mechanical engineer, Pennsylvania; 
awford H. Fry, director of research, The Locomotive Institute ; 
. J. Townsend, mechanical engineer, Lima Locomotive Works, 
c.; R. P. Johnson, chief engineer, Locomotive Division, Baldwin 
ocomotive Works; J. E. Davenport, vice-president engineering, 
merican Locomotive Company, and E. G. Bailey, vice-president, 
abcock & Wilcox Company. 
The report was accepted. 


leport of 
'mmittee on Wheels 


The practice of some foundries and car building plants in 
finding the tread surface of cast-iron wheels prior to mating 
is resulted in conflict between the tape size cast on the back 
ate and the stencilled tape size on the front face of the wheel. 
he manner in which confusion arises is obvious when the 
ating of wheels is checked by inspectors since it would not be 
ilikely to find wheels correctly mated as to the tape size 
encilled on the outside of the wheels while the as-cast size 
ight be different. It is quite possible that, in grinding chilled 
heels that have been in service, the white stencilled tape size 
ay have disappeared and the as-cast size offers the only 
maining indication of the depth of the chill. 

The committee calls attention to the fact that it is essential 
tat the original as-cast tape size markings should not be 
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altered and if in the process of mating wheels there is difference 
between the as-cast and stencilled markings, the mating should 
be performed with respect to the stencilled tape size. 


Instrumental Determination of Chill 


This subject has previously been referred to in the 1941 
report and information now develops that the instrumental process 
of determining the depth of the chill is, with the exception of one 
plant, in use in all foundries in the United States which have 
AMCCW inspection. The report points out that the use of 
instruments for chill determinations lends itself to the examina- 
tion of an entire day’s heat to a greater extent than it would to 
a specific lot of wheels being shipped to an individual customer. 

The report suggests that this method has progressed to such 
point that it should be given recognition in the A. A. R. specifi- 
cations for cast-iron wheels and that during the coming year 
the subject will be advanced along this line. 


Cast-Iron Wheel Design 


In the 1943 report under this topic, attention was directed to 
the request of the cast-iron wheel manufacturers, as represented 
by their association, to increase the outside rim thickness of the 
750-Ib. wheel from 17$ in. to 2% in. 

A similar request has been received to increase the rim thick- 
ness of the 850-Ib. wheels from the 2%-in. rim thickness given 
this wheel in 1940 at the time the weight of wheels for 70-ton 
cars was changed from 825 Ib. to 850 Ib. The manufacturers 
consider an additional % in. rim thickness can be applied to 


Fig. 1—Dimensions of Single Plate Bracketed Wheels 


Car city, ton NEI 30 40 

mica weight, ldd. 650 700 750 850 
Core size A, in : S% 6 135 
Hub diameter, back, B, in... 9 10 10 11 
Hub diameter, tront, C, in... 9% 10 10. 11% 
Length of hub, D, in......... 6% 6 6 7% 
Front hub sai E. eds as 1 1% 
Vert. I line to Henn hub, 

FFC 3 /s9 31 312 37/22 
Thickness of plate, P, 11 1 1 13/16 1 
Thickness of rim, R, in...... 1 1% 2% 

Thickness through nee T, in. 2 2 2% 25/1. 
Number of curved brackets.. None 12 13 14 


the 850-Ib. wheels and not exceed the present weight limits of the 
850-Ib. wheel. 

The committee approved this recommendation with the under- 
standing that the wheels thus cast will have the letter H cast on 
the wheels in line with and 2 in. beyond the serial number. 

It was recommended that the rim thickness for the 750-Ib. 
and 850-Ib. cast-iron wheels be increased to 2% in. and 2% in., 
respectively, with the understanding that the change becomes 
effective March 1, 1945, in order to allow all manufacturers 
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sufficient time in which to make the necessary pattern changes. 

The committee recommended that this change in design should 
be submitted to letter ballot and if approved by the Association, 
Fig. 1 on page 8 of Specification M-403-41 should be revised as 
shown in the drawing. 


Failure of Single-Plate Wheels 


Because of the failure of 700- and 750-lb. cast-iron wheels of 
single-plate design, the committee believes that some limitations 
should be set up to discourage the use of single-plate non-bragk- 
eted wheels. With this end in view a questionnaire has been 
sent out to 35 roads with the object of collecting data on the 
relationship existing between failures of non-bracketed wheels 
and bracketed wheels of the single-plate design as indicated by 
the number of each being removed for defective conditions. The 
information developed by this questionnaire will be a matter 
of study by the committee before recommendations are made. 


Reclamation of One-Wear Wrought-Steel Wheels 


Conforming with the recommendations contained in the Wheel 
Committee's report oí 1943, Rule 98 was revised so that para- 
graph (i-5) provides when one-wear wheels are turned to 
multiple-wear contour on account oí flange wear or due to being 
slid flat, the markings on the wheel shall be changed to read 
1-WT. Such wheels are to be charged or credited on actual 
service metal basis. i 

Paragraph (i-4) of the same rule permits the turning of onc- 
wear wheels removed on account of built-up tread or out-of- 
round. This presents the question as to the proper charges and 
credits as well as the markings on such wheels after turning. 

It was the opinion of the committee that all one-wear wrought- 
steel wheels turned to the multiple-wear contour for any reason, 
should be marked 1-WT; and that one-wear wrought-steel wheels 
ground or turned and the one-wear contour retained should not 
be marked 1-WT. 

This question, as well as the subject of charges and credits, 
was referred to the Arbitration Committee for further handling. 


The Use of Older Type 36-In. Steel Wheels 
In Passenger Service 


A report by a member road of a failure, in passenger service, 
of a 36-in. multiple-wear wrought-steel wheel manufactured 
prior to the introduction of controlled cooling after forming 
gave rise to the suggestion that all such wheels should be pro- 
hibited from application to passenger cars. A study of this 
subject by the committee with representatives of the wrought 
steel wheel industry indicated that such failures, as reported by 
this road, have not necessarily been confined to wheels produced 
before the practice of controlled cooling was established. The 
opinion of the committee is that the establishment of a prohibi- 
tory rule would only serve as a hindrance in the maintenance of 
equipment and not contribute to the elimination of wheels which 
might fail. 

The subject was considered of sufficient importance to warrant 
further study and a sub-committee was appointed for that pur- 


pose. 


Wheel-Mounting Diagrams 


Attention has been called to the fact that in neither paragraph 
238 nor Fig. 116 of the Wheel and Axle Manual is there any 
mention made as to pressure fit limits as indicated by the wheel- 
mounting chart. 

In considering mounting diagrams, attention has been confined 
principally to the character of the pressure line. This portion 
of the diagram has been recognized as the proper index as to 
good wheel-mounting practice. : 

The length of the pressure fit has been of secondary impor- 
tance since with a satisfactory pressure line a likewise satis- 
factory length of pressure fit will be obtained. Then, too, any 
lost motion or irregularities in the attachments to the recording 
gauge that shows the length of the pressure fit would influence 
the length of this line to some extent. 
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Since the question has been raised, the committee has inves- 
tigated conditions in shops and while this investigation showed 
there was considerable variation in the -recorded length of the 
pressure fit with respect to the length of the wheel hub in the 
various shops, it was realized there should be some latitude pro- 
vided for indicated length of pressure fit The committee ha: 
recommended that this should be in the neighborhood of 93 per 
cent of the hub length of the wheel. 


Wheel Shop Practices 


The program of this committee to encourage better wheel shop 
practices has been carried forward and wheel shop inspection: 
by the general mechanical committees have indicated that the 
work of the Wheel Committee along these lines has served to 
improve conditions. 

The association has appointed a qualified inspector to give hi: 
attention to work of this character. 

The report was signed by H. W. Coddington (chairman), re- 
search and test engineer, N. & W.; D. Wood (vice chairman), 
engineer of tests, So. Pac.; E. E. Chapman, mechanical assistant, 
A. T. & S. F.; W. R. Hedeman, engineer of tests, B. & O.; J. 
Matthes, chief car inspector, Wabash; F. Holsinger, wheel shop 
foreman, I. C.; A. M. Johnsen, engineer of tests, Pullman Com- 
pany; E. C. Hardy, assistant engineer, N. Y. C.; A. G. Hoppe. 
assistant to mechanical assistant to chief operating officer, C. M. 
St. P. & P.; H. H. Haupt, general superintendent motive power, 
Pennsylvania, and C. B. Bryant, assistant to vice-president, 
Southern. 

i a report was accepted and necessary items referred to letter 
allot, 


Report on 
Locomotive Construction | 


Development and Use of Oil-Electric Locomotives 


The development and use of oil-electric locomotives is now: 
being handled by a sub-committee which, in order to coordinate 
the efforts of the Mechanical Division and Electrical Section: 
now includes two members from the Electrical Section. This 
sub-committee for the past two years has been studying various 
mechanical features which are common to most of the Diesel- 
electric switching locomotives now in service ; the purpose of these 
studies to bring about standardization of parts. Up to the present 
time the studies have been devoted to truck designs. Some prog- 
ress has been made in spite of the war conditions and it is ex- 
pected that concrete recommendations can be presented in our 
next report. 

The 1941 report of this committee included statistics on th 
assignment and cost of operating oil-electric locomotives. Tht 
work of assembling and reporting this information was temporarily 
discontinued with the 1941 report because it appeared that al 
information on the subject available up to that time had been 
obtained and reported; however, during the last three years tht 
use of oil-electric locomotives has been greatly extended both 
with reference to the number of locomotives in service and th: 
classes of service performed. The number of roads using motive 
power of this type has also increased. It is believed that further 
valuable data on this subject can now be obtained and it is ouf 
intention to include more information of this kind in our next 
report. 

There are also in progress of design or development several 
new types of locomotives which will be powered -by new prime 
movers such as steam or gas turbines. We expect to keep in 
touch with these developments and report all information of value 
pertaining to them. 


Design of Fundamental Parts of Locomotives 


Dry Pipes and Steam Pipes: In 1943 there was submitted t° 
letter ballot for adoption a list of sizes of steel or fron tubing t 
be used for making dry pipes of steam locomotives. In contin 
ance of its work on this subject, the committee expects to com. 
pile a list of standard sizes of tubing suitable for dry pipes oi 
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xomotives having front end throttles, this list to be ready for 
abmission in the next report. 

Boiler Supports—Waist Sheets: In 1940 the committee in- 
luded two drawings of center boiler supports showing all other 
aist sheets or supports eliminated between the frame and the 
jiler. These two styles have given satisfactory service; locomo- 
ves equipped with Style 2 support have completed 6,427,867 
iles and, on another road, a locomotive equipped with Style 1 
as run 1,000,000 miles. 


Screw Threads 


Screw threads have been under investigation by the sub-commit- 
e in an effort to adopt the standards for screw fits that have 
iready been accepted by the American Standards Association 


sion requirements for inboard engine-truck friction journal boxes 
for 5 in. to 8 in. nominal diameter journals, are shown on Plate 4, 
Section F, and for outboard tender-truck friction journal boxes for 
5 in. to 7 in. nominal diameter journals are shown on Page D-18 
to D-21 inclusive, Section D of the A.A.R. Journal. 


The application of roller bearings to Diesel switching locomo- 
tives was considered, and pedestal-jaw openings as developed for 


.respective diameter journals of Diesel road locomotives may be 


suitable for Diesel switching locomotives; however, smaller ped- 
estal openings may be satisfactory because of the lower speeds of 
switching locomotives. 

Pedestal-jaw openings for electric-locomotive motor axles are 
the same as for Diesel-road-locomotive motor axles, it being 
understood that later on, different types of electric or other drives 
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* For six-wheel tender truck only. 
9 in. on front axle of four-wheel truck having lateral resistance device. 
For SKF double row, single bearing only. 
Fig. I—A. A. R. Recommended-Practice Pedestal-Jaw Openings for Roller Bearings on Future Equipment—Engine 
and Tender Trucks 


ind other associations. In this year's report the sub-committee 
commends that page L-27 of the Manual be changed to refer 
0 A.S.A. standards for bolt heads and nuts, and for screw threads. 
The former are shown in A.S.A. Bulletin No. B 18.2 and the 
atter in Bulletin No. B 1.1. Inasmuch as castle or slotted nuts 
ire included in Bulletin No. B 18.2, the committee recommends 
hat page L-21 of the Manual be eliminated. 


Standardization of Pedestal Widths for 
Application of Roller Bearings 


Letter Ballot Circular D. V.—1052 dated September 8, 1943, in- 
luded as Proposition No. 11 recommendation for the standardiza- 
ion of pedestal-jaw openings required for friction-bearing journal 
xxes for steam, electric and Diesel locomotives and tenders. In 
mnouncing result of this letter ballot in Circular D. V.—1053 
lated October 26, 1943, it was stated that the inclusion of this 
"roposition in the Manual of Standard and Recommended Practice 
s being held in abeyance pending further consideration of certain 
letail by the committee. The sub-committee has agreed with the 
nanufacturers upon certain modifications which it is felt are desir- 
ible and should be incorporated before the data is issued for 
nclusion in the manual and submit the following report with 
‘ecommendation that the proposition be resubmitted to letter 
aallot in the revised form. 

The sub-committee met with representatives of roller-bearing 
nanufacturers who had furnished such bearings for railroad roll- 
ng stock, in order to standardize on pedestal-jaw openings. 

Data submitted by manufacturers indicated that it is impractical 
5 standardize on such openings for equipment built in the past and 
all pedestal-jaw openings listed are for steam, electric and Diesel 
9comotives as well as tenders to be built in the future. 

Existing A.A.R. pedestal-jaw openings for steam-locomotive 
inboard engine and outboard tender trucks, as required for friction 
waring journal boxes are maintained, so that suitable roller- 
dearing housings may be applied. The governing A.A.R. dimen- 
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* For Timken P et or SKF double-row, single bearing. 
f For Timken double-row bearing only. 


Fig. 2—A. A. R. Recommended-Practice Pedestal-Jaw Open- 
ings for Roller Bearings on Future Equipment—Steam- 
Locomotive Driving Axles 
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developed may require changes in journal diameter and pedestal- 
jaw openings. 

Pedestal-jaw openings for tenders may be suitable for passen- 
ger-car roller bearings having 4!4-in. to 7-in. nominal-diameter 
journals. 

Figs. 1 and 2 cover recommended pedestal-jaw openings for 
equipment to be built in the future. 

The letters on the drawings refer to the following : D—Opening 
between pedestal-jaw liners; E—width over pedestal-jaw-liner 
flanges; H—minimum height of pedestal-jaw opening; J—center 
of axle to top of pedestal-jaw opening. 

Relative tolerances for pedestal-jaw openings, except driver 
pedestal-jaw openings, a tolerance of + V in., or — 132 in. is 
desired between pedestal-jaw liners for openings D, and the same 
tolerances for width over pedestal-jaw liner flanges E. 

Distance between locomotive frame or truck frame (cast or 
open hearth steel) pedestal jaws is dimension D plus thickness 
of liners as indicated. If wedge-type liner is used, the pedestal 
jaw is to be tapered. Width of locomotive-frame or truck-frame 
(cast or open hearth steel) pedestal jaw is dimension E minus 
the thickness of the liner flanges as indicated. The illustrations 
show nominal journal diameters for axles and actual journal 
diameters may vary slightly from the nominal diameter as indi- 
cated. 

Investigation developed that there are at present approximately 
220 different pedestal-jaw openings which have been reduced, on 
equipment to be built in the future, to 65 different openings. 


Driver and Trailer Tires 


In 1941, the Locomotive Construction Committee made recom- 
mendations as to the shelling of trailer tires. It was recom- 
mended that heat-treated (quenched or tempered) tires be used 
to overcome shelling. This recommendation was made after 
four years of tests. 

Several of the roads mentioned in the 1941 report have followed 
the committee’s recommendation and have reported considerable 
success. One road, for example, reports that prior to the use of 
the heat-treated tires the average mileage per shelled-out tire was 
114,000; the present mileage with heat-treated tires is 5,800,000. 

The reports of these roads are covered in detail in the report. 


Locomotive Boilers Built by the Fusion-Welding 
Process 


The original fusion-welded boiler on the Delaware & Hudson is 
. still operating and giving satisfactory service. 

Some time ago a design was submitted by the Chicago, Mil- 
waukee, St. Paul & Pacific for a fusion-welded boiler for one of 
its F6 Class 4-6-4 type locomotives. Permission has been given 
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Fig. 3—Axles proposed for engine, trailer, and tender trucks 


by the Director of the Bureau of Locomotive Inspection to con- 
struct a boiler of this design. This work is now being done by 
the Milwaukee at its shops at Milwaukee, Wis. After this boiler 
is completed it is to be stress relieved. In other words, they are 
following the same procedure that was followed in the construc- 
tion of the D. & H. boiler. 

Since the construction of the D. & H. boiler, there have been 


320 


built and placed in service six furnaces for stress relieving boilers. 
and a seventh one is contemplated. 


Research on Axles, Crank Pins and Bearings 


In its work of developing and testing axles for passenger car: 
and tenders, the rescarch committee on axles, crank pins, and 
bearings has developed axles of sizes 7 in. by 13 in. and 7% in. 
by 14 in. which are suitable for use under high-speed passen- 
ger cars and locomotive tenders. The dimensions and design: 
of these axles are shown in Fig. 3 and their adoption for locomo- 
tive tenders is recommended. They are also recommended for 
use in engine trucks and trailer trucks of the outboard bearing 
type in which axles of these sizes can be used. 


Stresses in Locomotive Rods and Motion Work 


The sub-committee recommends that Page F-117 of the Manual 
covering side-rod knuckle-joint design be eliminated because it 
shows a formula for thrust or load which conflicts with the for- 
mula shown on Pages F-10 and F-11, adopted as recommended 
practice in 1941, and because the design shown on Page F-117 
has become obsolete. 


Tolerances for Cotter Keys 


A. A. R Circular No. D. V.—986, issued May 27, 1940, Ex- 
hibit I, page 61, contains a report in which it was recommended 


Fig. 4—A cotter key which maintains a 
tight fit 


that no change be made in existing standards, but where a tighter 
fitting cotter is desired, some form of expanding cotter be used 

Fig. 4 shows a type of cotter which is available, free of royalty. 
to any member railroad. This cotter has one leg crimped, insur- 
ing a tight fit in the cotter-pin hole. 


Pressure Gauges for Locomotives 


The War Production Board found it necessary to require tht 
manufacturers of pressure and vacuum gauges to curtail the as- 
sortment of gauges heretofore offered for sale. Representative: 
of this committee collaborated with WPB and representatives oi 
the manufacturers in determining the types and sizes of gauges 
considered essential for locomotives. WPB Limitation Order 
L-272, effective February 10, covers those now available. 

The report was signed by H. H. Lanning (chairman), mechan- 
ical engineer, A. T. & S. F.; E. L. Bachman (vice-chairman), 
general superintendent motive power, Pennsylvania; F. E. Russell, 
chief mechanical engineer, So. Pac.; Frank Williams, chief me- 
chanical engineer, Can. Nat.; A. G. Hoppe, assistant to mechan- 
ical assistant to chief operating officer, C. M. St. P. & P.; G. W. 
Bohannon, assistant to chief mechanical officer, C. & N. W.; 
J. E. Ennis, engineering assistant, N. Y. C.; J. B. Blackbur, 
mechanical engineer, C. & O.; L. H. Kueck, assistant chief me- 
chanical officer, Mo. Pac.; W. H. Sagstetter, chief mechanical 
officer, D. & R. G. W., and K. Cartwright, chief mechanical 
engineer, N. Y. N. H. & H. 

The report was accepted and necessary items ordered submitted 
to letter ballot, except the section on Standardization of Pedestol 
Widths for Application of Roller Bearings, which was referred 
back to the committee for further study. 


Couplers 
And Draft Gears 


There are now approximately 6,000 tightlock couplers in service 
on passenger equipment cars and locomotive tenders, of which 
5,790 are the former Type T and 210 the Type H coupler. These 
6,000 tightlock couplers are in service on 28 railroads and Pullman 
cars. Of the 5,790 Type T couplers, about 400 have been modified 
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n accordance with Mechanical Committee Circular No. 942-A to 
mprove the anti-creep arrangement and apply the No. 6 operat- 
ng mechanism. All Type H couplers have been applied with the 
Vo. 6 operating mechanism. 

The service of these tightlock couplers is being carefully ob- 
erved by the railroads and representatives of the manufacturers. 
“hese reports indicate that the modified T type couplers and the 
“ype H couplers are giving generally satisfactory service. 

Since December 1, 1943, the manufacturers have been furnish- 
ag all tightlock coupler knuckles and locks in the usual high- 
ensile steel, but heat-treated by quenching and tempering to in- 
rease the yield strength of the knuckle to approximately 300,000 
». and to provide harder bearing surfaces between the knuckle and 
xk to reduce the present occasional sticking of locks. 

To insure against the wedge lock sticking, the lock can be seated 
pon the knuckle-tail shelf when the couplers are fitted up new 
Ithough from service wear they approach this condition. At pres- 
nt, the couplers are fitted up so that the bottom of the lock is 
eated from 3⁄4 in. to 56 in. above the knuckle-tail shelf to pro- 
ide for wear and maintain the contour lines tight. By starting 
he coupler out with the wedge lock resting on the knuckle-tail 
helf, looseness in contour lines will develop more rapidly. Experi- 
nents are under way to determine this feature. 

The Mechanical Committee has prepared and issued with the 
pproval of the Committee on Couplers a new circular No. 144, 


(d) The coupler manufacturers be authorized to discontinue 
manufacture of present Recommended Practice Type T tightlock 
coupler, except knuckle, locks, and other fittings for maintenance 
and modification of existing Type T tightlock couplers. 


Knuckle Failures on Passenger Cars 


In considering the subject of coupler knuckle failures on passen- 
ger equipment cars at the meeting of your committee on February 
3, 1943, each member of the committee, as well as representatives 
from the Union Pacific, Southern Pacific and The Pullman Com- 
pany, were requested to assemble detailed information of all pas- 
senger equipment knuckle failing during the three months period 
of March, April and May, 1943, and to send the failed knuckles 
together with information concerning each failure, to the chair- 
man of the Coupler Manufacturers Mechanical Committee. 

There were 29 failed knuckles received, viz.: One cracked tight- 
lock knuckle, seven Type E knuckles, eight Type D knuckles, and 
13 miscellaneous non-standard types. 

Analysis of these failed knuckles indicated that the cracked tight- 
lock knuckle might be attributed to a foundry defect. Of the seven 
Type E knuckles that failed, all of them showed minor manufac- 
turing defects consisting of porosity or small gas pockets; one of 
these seven failures resulted from an emergency application of the 
brakes. The Type D knuckles are obsolete and the remaining 13 
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covering Inspection and Maintenance of Tightlock Couplers in 
Service. Copies of this circular may be obtained by addressing the 
Secretary of the Mechanical Division, Association of American 
Railroads, Chicago, or any one of the coupler manufacturers. 


Recommendations—Tightlock Couplers 


Your committee suggests that the following items be submitted 
to letter ballot with recommendation for approval. 

(a) The new design tightlock coupler, identified as A.A.R. Type 
H tightlock coupler, be approved as tentative standard for tight- 
lock couplers for passenger equipment cars, superseding present 
alternate standard for Type T tightlock couplers. 

(b) The complete set of gauges developed by the manufacturers 
to control the manufacture and interchange of parts of the A.A.R. 
Type H tightlock coupler be approved as tentative standard. 

(c) The tightlock coupler operating mechanism, identified as 
AAR, No. 6 Tightlock Coupler Operating Mechanism for use 
with Type H and Type T latest modification, be approved as ten- 
tative standard. See Fig. 1. 
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were the old M.C.B. type which have about 50 per cent of the 
strength of the Type E knuckle. 


Study is being made as to the possibility of increasing the 
strength of Type E knuckles and your committee is working with 
the coupler manufacturers to see what can be accomplished along 
this line. 


Proposed Interlocking Coupler for 
Freight Equipment 


The Mechanical Committee of the coupler manufacturers was 
requested by the Committee on Couplers to give consideration to 
the development of a postwar interlocking coupler for freight equip- 
ment for the purpose of supporting and thus preventing the mating 
coupler falling to track in case of coupler breaking or coupler at- 
tachments failing. The arrangement should be such that it will 
operate in conjunction with and secure the benefits of those features 
now incorporated in the tightlock coupler in passenger service. 
Naturally, these benefits will not be obtained until the couplers of 
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the cars coupled together both contain this feature, but will become 
progressively effective as new couplers are applied. 

The design of such a coupler is being considered by the Mechan- 
ical Committee of the coupler manufacturers and one preliminary 
design has been evolved. This particular design has an interlocking 


and anticreep arrangement similar to those features in the A.A.R.. 


Type H tightlock coupler, except it is provided with a straight 
lock and requires no machining of parts or fittings. 

The Mechanical Committee of the coupler manufacturers is 
progressing this matter, but it should be understood that a single 
standard must ultimately be produced which will mate with and 
maintain the locking and supporting features of the tightlock pas- 
senger couplers. 

Involved in a design of this kind is the car construction, at 
lateral clearance for short-curve coupling and vertical clearance 
for passing cars over the hump. These requirements affect center 
sills, location of draft stops, spring or adjustable carrier irons, etc. 

The approval of the General Committee is requested, which 
should carry with it the appointment of a sub-committee from the 
Coupler and Draft Gear Committee and a sub-committee from the 
Car Construction Committee to work with the Mechanical Com- 
mittee of the coupler manufacturers to evolve and recommend an 
acceptable design. 


Coupler and Yoke Defects—Train Parting 


The parting of trains as the result of coupler-shank or coupler- 
yoke failures always results in damage and serious delays. The 
importance of discovering these defects and renewing the parts in- 
volved before actual road failure occurs prompted the issuance of 
Circular D. V.—1045, dated July 15, 1943, directing attention to 
the location of such defects for which inspectors and repairmen 
should be on the alert when cars are on the shop track for any 
cause. 

The separation of trains due to lock-lift toggles either missing 
or being incorrectly applied to Type D and E rotary-operated 
couplers was of such a serious nature a year ago it was necessary 
to issue Circular D. V.—1044, dated July 15, 1943. 

It is the observation of your committee that each of these infor- 
mative circulars has been beneficial in improving the condition, but 
the importance of the supervision seeing that the provisions con- 
tained in these two circulars are complied with cannot be empha- 
sized too strongly. 


New Design Riveted Rotary-Lock-Lift Assembly 
for Type E Couplers 


Upon recommendation of your committee in the 1943 report, a 
provision was inserted in Interchange Rule 3 (c) (12) that the 
assembly riveted-type lift lever of the bottom-operated Type E 
coupler is required on all cars in interchange on and after Jan- 
uary 1, 1945. 

A member suggests that on account of the difficulty of obtaining 
this riveted assembly from the manufacturers, he be permitted to 
rivet the trunnion of the toggle to the lock-lift lever, introduce a 
\-in. washer and electric weld the washer to the trunnion. 

A review of this suggestion develops the following : 

(a) The lengths of the trunnion on some of the existing toggles 
are too short to assure a satisfactory weld. 

(b) A special washer would be required. 

(c) Many of the existing toggles, perhaps more than 50 per 
cent, are made in malleable iron. This material is not satisfactory 
to permit welding. 

Since this suggestion was received, the manufacturers advise 
they are now in position to furnish the riveted type of lock-lift 
assemblies, but on account of the number of the present two-piece 
lock-lift assemblies that must be changed out, it is recommended 
that the effective date when all cars must be equipped be extended 
one year or to January 1, 1946. 


Draft-Key Retainers 


A member road has suggested a type of draft-key retainer, as 
per sketch (Fig. 2), for use particularly in connection with two- 
and three-key Farlow attachments where the check plate is on 
the outside of the center sill and the standard type retainer has 
a tendency to override the flange of the check plate thus causing 
the cotter at the bottom end of the retainer to be sheared. This 
suggested retainer has the ends of the cross T elongated and 
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curved to fit around the edges of the draft key. These extende: 
ends of the cross T serve the purpose of preventing the retaire: 
from turning and fouling the cheek plate and in this manner p:. 
tecting the cotter against the shearing action that occurs with te 
standard type key. 

This device has been referred to the Car Construction Comm: 
tee for consideration. It is the opinion of your committee that tt: 
subject of an improved cross key retainer, free from patents, shoul 
receive prompt consideration by a joint subcommittee of the Ca: 
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Fig. Suggested type of draft key retainer 


Construction Committee and Committee on Couplers and Dra 
Gears, and as soon as it is evolved and approved by the Geren! 
Committee, be submitted to letter ballot for adoption. 


Nose Wear of Knuckles 


A request was received from a member road indicating the desi: 
ability of building up knuckles on account of having exceeded no« 
wear limit gauge 24992-A. Investigation of this request developed 
that 90 per cent of the knuckles being removed for nose wear @ 
this line were Type D, and since it is undesirable to perpetuate 
the Type D knuckle, its manufacture now having been discontinue 
in 1933, it was concluded that the proposed reclamation of coupler: 
for nose wear be not approved. 

In consideration of giving this attention to Type E knuckle: u 
was the conclusion there would be too much mechanical work ix! 
volved in machining built-up knuckles to the proper contour 3: 
well as the careful heat treatment that would be required to just! 
this process of reclamation. 


Welding of Shanks on Couplers in Vicinity 
of Key Slot 


Tests conducted in the Association laboratory at Purdue Un- 
versity have indicated that it is not necessary to prohibit welding 
of coupler shanks in the vicinity of the key slot. Therefore, tte 
Sub-committee on Welding of Couplers and Coupler Yokes has 
recommended that Paragraph (c-1) of Section C, Interchange 
Rule 23, be revised as follows: 

Proposed Form: (c-1) Transverse cracks, including shrinkage 
cracks, in shank of coupler, from end of shank to and including 
back wall of horn, may be welded. There is no limitation in lengt 
or depth of cracks that may be welded. | 

The above recommendation has been approved by this committee 
and the secretary instructed to refer same to the Arbitrat? 
Committee. 


Welding Metal Shims on Butts of Couplers 


Several railroads have stated they have an accumulation of 51. 
by 7-in. shank couplers with 6%-in. butts for which they have ony 
a limited use, but are badly in need of 5-in., 7-in. and 955 in. butt 
couplers. Permission was requested to weld metal plates to the tc? 
and bottom of the butts of these 614-in. butt couplers to bring them 
up to 916 in. A subsequent canvass of a representative list of mer- 
ber roads showed that several of these roads have substantial quan- 
tities of such couplers availahle for conversion. 
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The sub-committee on Welding of Couplers and Cast-Steel 
okes was instructed to conduct tests and submit recommenda- 
ms. Specimens were prepared by the Pennsylvania and tests 
ere made under the 27,000-Ib. drop hammer at the Association 
boratory at Purdue University. Standard 9}%-in. butt couplers 
sre included in the tests to provide a basis for comparison. After 
mpletion of these tests, a report was submitted by the sub-com- 
ittee, together with the following recommendations : 

Based upon results of tests, it is permissible to adapt couplers 
ving 6%4-in. butts by welding metal shims on top and bottom of 
tts, in accordance with the following regulations : 

(a) Shims should be cut to proper size—194g in. by 5 in. by 
$ in. 

(b) Drill shims in pairs to match holes in related toupler butts. 
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Velding of metal shims to coupler butts is permitted if recommended 
procedures are employed 


(c) Grind coupler butts to give neat seating of shims. 
(d) Bevel shims 36 in. at 60 deg. angle (or give J weld prep- 


ration) all around contact face. No beveling of coupler butt 
ermitted. | 


(e) Tighten shims to welding position on coupler butt by 
ummy pin and key, and exercise care to see that shim edges are 
ush with corresponding edges of coupler butt. 

(1) After shims are thus in position, weld to coupler butt by 
te shielded-arc electric method. 

(g) Normalize the welded coupler. 

(h) All sharp corners of applied shims must be removed by 
rinding. 

The above recommendations have been approved for submission 
? the General Committee, with the further recommendation that 
‘circular be distributed to all member roads and included in the 
tules of Interchange. 


Limitation on Welding of Couplers and Cast-Steel 
Coupler Yokes 


As stated in the report last year, a series of tests were conducted 
inder the direction of a special sub-committee for the purpose of 
determining whether present restrictions on the welding of couplers 
ind cast-steel yokes could be safely revised to conserve materials 
during the present emergency. The recommendations of the sub- 
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committee were subsequently approved, with some modifications, 
by this committee and the Car Construction Committee and then 
incorporated in the Interchange Rules. 

The original tests and recommendations were limited to welds 
made by the electric process. Later the sub-committee was en- 
larged and instructed to conduct similar tests on specimens welded 
by the oxyacetylene process, to ascertain if the emergency provi- 
sions already approved for these parts when welded by the electric 
process could be extended with safety to include the oxyacetylene 
process. 

These latter tests have been completed. Based upon the results 
of these tests, a majority consisting of thrée members of the sub- 
committee recommended “that present restrictions on gas welding 
of cracked couplers and yokes be not removed, since the average 
railroad reclamation plant is not prepared at the present time to 
perform this work satisfactorily by gas welding.” One member 
submitted a minority report with the recommendation “that the 
shielded arc process be prohibited on cast-steel couplers and yokes 
and that the oxyacetylene process, using the specified procedure 
that was followed by the C. B. & Q., be made mandatory in making 
tension welds on these parts.” 

These reports were received by this committee and the recom- 
mendation contained in the report of the majority of the sub- 
committee is approved. . 

The majority and minority reports are on file in the office of the 
secretary of the Mechanical Division and are not reproduced in 
this submission on account of the volume of the reports. 


Approved Draft Gears 


The number of approved draft gears still stands at twelve, but 
these twelve gears now represent the products of seven instead of 
six different manufacturers. Three of the twelve gears are con- 
ditionally approved. 


Cardwell M-25 (Conditionally approved) 
Edgewater B-32-KA (Approved) 

Miner A-2-XB, Cylinder D-7940 (Approved) 
Miner A-22-XB, Cylinder D-7935 (Approved) 
National M-17-A (Approved) 

National M-50-B (Approved) 

Peerless H-1-B (Approved) 

Hulson-Clark 150-B (Conditionally approved) 
Waugh-Gould 403 (Approved) 

Waugh-Gould 410 (Conditionally approved) 
Westinghouse NY-11-F (Approved) 
Westinghouse NZ-11-F (Approved) 


The Association has been officially advised that ownership of 
the Waugh-Gould Type 150-B, a conditionally approved draít 
gear, has been acquired by the Hulson Company, Chicago, and will 
be designated hereafter as the Hulson-Clark gear. Following this 
transfer of ownership from Waugh Equipment Company, several 
modifications in the design of this gear were submitted for ap- 
proval. In the opinion of the sub-committee these modifications 
are so extensive as to require complete new tests before a decision 
can be given, and the manuíacturer was so advised. Formal appli- 
cation for these tests has been received, test specimens have been 
selected and the tests are now in progress. 


Waugh Twin-Cushion Gear for Freight Service 


Following extensive laboratory tests of this gear, as reported 
last year, permission was granted for the application of 1,400 car 
sets to cars in interchange service, but these installations have not 
been completed because of curtailment of the use of rubber. 

In addition to the laboratory tests, the sub-committee obtained 
installation data and measurements on seven car sets applied to 
stock express cars which are accumulating mileage somewhat rap- 
idly. Two gears, comprising one of these seven car sets, were 
originally installed in June, 1940. These gears were removed, 
checked for capacity, inspected and reapplied in April, 1941. Re- 
cently these same gears, also two additional gears that were applied 
in May, 1941, were removed and again brought into the laboratory 
for test, after which they were once more returned to service. A 
report on the performance and condition of these gears is being 
prepared. 

Also, one gear is being held in the laboratory in continuous as- 
sembled compression, and each month a capacity test is made to 
determine how it stands up. This has been continued for about 
two years now, and so far the gear has not lost any capacity. 
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Substitutions of Materials 


With the approval of your sub-committee, some manufacturers 
have made minor substitutions in materials used in draft gears 
during the present emergency. Complete information is not avail- 
able as to the physical properties of all of these materials but 
steps have been taken to obtain this information. 


Check Test of Gears After Five Years of Service 


Our report last year contained the results of a check test of 
certified draft gears after five years of service. These tests were 
made in 1941. All of the gcars tested at that time were manufac- 
tured and applied in 1936. Since that time two of the gears which 
made a very unsatisfactory showing in the 1941 check tests have 
been reclassified in the Interchange Rules as non-approved gears 
and have been superseded by new types. As soon as these new 
gears have had five years of service it is proposed to make a new 
check test, and the results will be reported to the members. 


Draft Gears Manufactured in Canada 


In response to an inquiry received from a Canadian member 
road, a letter was addressed to all manufacturers of certified draft 
gears reqmesting answers to the following questions: 


1. Are any of the draft gears manufactured by your company 
under A.A.R. certificate of approval made in Canada, and, 
if so, will you please state name and location of Canadian 
plant. 

2. Does all of the information which you have filed with this 
office relating to design, material and methods of manufactur- 
ing, including working-in processes and test facilities and 
procedures, apply equally to draft gears produced in both the 
United States and Canada? If not, please describe all varia- 
tions in practice. 

3. Members of the sub-committee on Draft Gears have at vari- 
ous times inspected each of the plants in the United States 
where certified gears are produced. Have you any objection to 
an inspection of your Canadian plant and facilities by one or 
more representatives of the sub-committee? 

Replies to these letters indicated that some Canadian manufac- 
turers were not complying with all A.A.R. specification require- 
ments. Subsequently a representative of the sub-committee visited 
each of the Canadian plants. This inspection revealed a wide vari- 
ety of conditions, some of which were considered unsatisfactory. 
In one instance, due to a misunderstanding, an obsolete design of 
gear was still being manufactured and sold as a certified gear. At 
this same plant no test facilities had been provided and there was 
no way of determining whether or not gears manuíactured met 
specification requirements. One plant was found fully equipped 
with drop test and other necessary facilities and the draft gears 
produced appeared to be equal in all respects to those manufactured 
in the United States. 

Wherever unsatisfactory conditions were found, however, prompt 
assurance was given that these would be corrected as quickly as 
possible. 

In view of the above facts, it was decided, with the approval of 
the Committee on Couplers and Draft Gears, that a reasonable 
time would be allowed to install necessary facilities and that a 
test would then be made of all certified draft gears produced in 
Canada, as follows: 

Peerless H-1-B 

Miner A-22-XB, Cylinder D-7935 

Miner A-2-XB, Cylinder D-7940 

Cardwell M-25 

Westinghouse NY-11-F 

Westinghouse NZ-11-F 

Waugh-Gould 403 

Specimens will be selected from railroad or car builders' stocks 
by a representative of the sub-committee and tests will be made in 
the Association laboratory at Purdue University. It is expected 
that these tests will be made within the next few weeks. Both the 
Canadian National and Canadian Pacific are cooperating with the 
sub-committee in this check. 


Blocking ‘Couplers on Duryea Cars with 
Multiple Loads 


The attention of your sub-committee has been called to Loading 
Rule 21 which requires that, “except on cars equipped with Duryea 
underframes,” couplers between cars on which load is fully or 
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partially carried, must be blocked. Question has been raised as to 
the necessity for the quoted exception. 

For conventional cars equipped with draft gears it is specified 
that blocks be placed between the coupler horn and the striking 
casting. Blocks so placed on Duryea underframe cars would have 
little effect because the construction is such that only 1 in. oi 
movement, and this in buff only, is possible between the coupler 
and the center sill. On the other hand, if the coupler is blocked 
against movement with respect to the car body, as it is on conven- 
tional cars, the Duryea cushioning device on all cars so blocked 
would be rendered inoperative. This is not the case with car: 
equipped with friction draft gears because the draft gear on the 
other end of each car is not affected and can still afford its usuai 
protection to car and lading. 

Car impact tests conducted by your sub-committee have shown 
that the normal movement between car bodies, under impact, is 
greater with cars of Duryea underframe construction than with 
cars having standard friction draft gears. For example, in two 
tests where the speed of impact in each case was exactly the same 
5.03 m.p.h., the results were as follows: 

With one car (A) striking a string of three standing cars, 

B, C, and D, coupled. Total weight of each car 187,000 Ib. 


Max. movement Max. Movement 


between between 
Speed of car bodies car bodies 
Cars Equipped With impact, m.p.h. BandC,in. C ae D, in. 
Standard draft gears 5.03 5 710 5% 
Duryea under frames 5.03 1011/16 14% 


It is recommended that the facts set forth above be referred to 
the Committee on Loading Rules for consideration. 


W. E. Gray, who has been Engineer Draft Gear Tests in charge 
of the Association Draft Gear Laboratory at Purdue University 
since 1927, resigned during the past year to accept a position in 
the draft gear manufacturing industry. T. K. Sanders has been 
employed to succeed Mr. Gray. 


The report was signed by R. L. Kleine (chairman), assistant 
chief of motive power-car, Pennsylvania; H. W. Mg ae ( vice- 
chairman), research and test engineer, N. & W.; F. T. James, 
chief motive power, D. L. & W.; George W. Bohannon, assistant. 
to chief mechanical officer, C. & N. W.; W. Bohnstengel, engineer 
of tests, A. T. & S. F., and H. W. Faus, engineer motive power, 
N. Y. C. 


The report was accepted and necessary items ordered referred 
to letter ballot. 


Prices for 
Labor and Material 


In order that the rules may currently provide an equitable basis 
for inter-road billing, your committee has continued the work of 
analyzing material, labor and new equipment costs in A. A. R. 
Interchange Rules 101, 107, 111, and 112 of the Freight Car Code. 
and Rules 21 and 22 of the Passenger Car Code, with a view to 
determining and recommending necessary changes to be made 
in the next supplement to the current code. 


Rule 101 


All miscellaneous material prices in Rule 101 were rechecked a 
of March 1, 1944, quotations submitted by the purchasing agent: 
of the ten selected railroads, representing thirty-nine per cent 
of total freight-car ownership in the United States and Canada. 
showing a slight upward trend in material markets as indicated 5: 
detail recommendations for revisions shown under this rule. 

Item 253-D of Section II covering non-approved Friction Drat 
Gears is modified to include the Miner A-19-SF gear. Also, the 
first paragraph of the note covering Friction Draft Gears on page 
198 of the 1944 Code is modified to provide an equitable means o! 
credit allowance where such gears are removed with broken ^ 
cracked casing. 

A new table of arbitrary weights for five types of couplet 
yokes most commonly used has been set up in this rule, to facilita 
preparation of and checking bills for freight-car repairs. 


Rule 107 


Item 32 covering tank outlet-valve-chamber cap is modified to 
include labor allowance for application of gasket other than 
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rubber. The item is also clarified to indicate that cap reapplica- 
tion charge can only be made on authority of a defect card and 
when the cap is found hanging by a chain. 

A new second paragraph is added to Item 108-A to provide 
allowances for lining or ceiling where nails are set but holes not 
uttied. 
: Item 256 is modified and new Item 256-A added, to provide for 
application of truck springs in National type B or B-1 trucks. 

The semi-annual review of labor rates as of October 1, 1943, 
disclosed that due to decrease in proportion of helpers and ap- 
prentices to mechanics, an increase in the A.A.R. labor rate frorn 
actual of $1.4187 (called $1.40) to $1.4374 (called $1.45) was 
in order. As a decision with respect to wage increases for non- 
operating employes was anticipated your committee decided to 
make no change in the labor rate effective January 1, 1944; but 
immediately the decision was announced all labor rates and 
allowances were reviewed, including combination labor and mate- 
rial items, and revised rates and allowances were made effective 
February 1, 1944, in Supplement No. 1 to the current Code. 


Rule 111 


New Item 15-A is added, to provide allowance for periodic 
attention to AB-1-B freight-brake equipment. 


Rule 112 


Because of the small number of box, hopper, gondola and 
ewwered hopper cars constructed during 1943, and because no 
reirigerator cars were reported built during the year in the 
United States, no change in settlement prices for any of these 
types of freight-train cars is recommended. 

Based on the cost of 452 tank cars constructed during 1943, 
recommendations are made in this rule with respect to repro- 
duction pound prices for new tank cars of all classes, in order 
that the supplement of August 1, 1944, may reflect 1943 costs in 
lieu of the figures shown in the present Code. 


Passenger-Car Rule 21- 


No modifications are recommended in this rule. 


Passenger-Car Rule 22 


Material prices were rechecked on the basis of quotations as of 
March 1, 1944, showing small changes in a few items as indicated 
by detail recommendations for revisions appearing under this 
rule. Aside from these price changes, no modifications are recom- 
mended in this rule. 

It is the intent of the committee to investigate labor and material 
costs again in October and if sufficient change develops, necessary 
revisions will be made and inserted in the rules effective Jan- 
uary 1, 1945. 

The report was signed by A. E. Smith (chairman), vice- 
President, Union Tank Car Co.; J. D. Rezner (vice-chairman), 
superintendent car department, C. B. & Q.; P. Kass, superin- 
tendent car department, C. R. I. & P.; T. J. Boring, general 
foreman, Pennsylvania; H. H. Boyd, assistant chief motive power 
and rolling stock, Can. Pac.; A. H. Gaebler, superintendent car 
department, General Américan Transportation Corp.; and, G. J. 
Flanagan, general car inspector, N. Y. C. 

The report was adopted. 


Committee 
On Tank Cars 


(The committee reviewed, for the record, its extensive activi- 
ties during 1941-42 and 1942-43 including the development oí 
Specifications for emergency designs of chemical containers and 
gasoline car tanks required for military service and presented 
the following report of work done in 1943-44.— Editor.) 

During the year the committee considered a total of 170 dockets 
and applications for approval of 4,153 designs, covering materials 
and construction of new shipping containers for mounting on 
New cars or for replacement on existing cars.* One application 
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covered one multiple-unit car to be used for the transportation 
of 15 Class I. C. C. 106-A-500 one-ton containers. Seventy-seven 
applications covered alterations in, additions to, or conversions 
and reconditioning oí 2,857 existing tank cars or shipping con- 
tainers.* Seven applications requested approval of tank car 
appurtenance designs, or materials with reference to specific cars.* 

At the solicitation of the Bureau of Service, the committee 
reviewed designs for, and provided recommendations with respect 
to, welded steel flasks proposed by the Navy department, Bureau 
of Aeronautics, for the transportation of helium. 


Definitions and Designating Letters 


The committee formulated a general revision of the Class T 
tank car type definitions and designating letters. The revised 
definitions provide descriptions of the various types of tank cars 
based on their physical characteristics and delete the former 
references to the ladings permitted to be charged into the tanks 
with which they are equipped. The revised definitions also 
provide a convenient code for the use of owners in listing their 
tank cars in The Official Railway Equipment Register. 

By direction of the General Committee recommendations of 
the Committee on Tank Cars were submitted to letter ballot. 
Notice of adoption of these recommendations is contained in 
Circular No. D. V.—1051. 


Substitutes for Tank Cars 


Starting in 1941, with the release of oil tankers from their 
normal service of supplying the eastern seaboard refineries, the 
demand for tank cars was greatly increased. Inability to meet 
this demand at all times resulted in there being brought to the 
committee's attention all manner of suggested substitutes for 
the rail movement of petroleum and petroleum products. Upon 
review, a majority of these suggestions were found to be imprac- 
tical or involved serious hazards to rail transportation. Approval 
of these was withheld. 

For these few suggestions having some merit the committee 
authorized the fitting up of cars for service trails and restricted 
the use of these to the handling of the less hazardous inflam- 
mable materials. Those so authorized were as follows: 


Pennsylvania Class X-31 Auto Car Number 69741 


The Pennsylvania divided the body of this car into six com- 
partments and installed suitable piping and control valves for 
overhead loading and bottom unloading, including a venting as 
well as a Ventalarm arrangement for determination of required 
cell outage. Each compartment was equipped with a Mareng 
Cell by the United States Rubber Company at their Mishawaka, 
Ind. plant. The cells were fabricated of material composed of 
two layers of balloon cloth between three layers of Type F A 
Thiokol. 

This car was placed in service between Floreffe, Pa., and the 
Pennsylvania enginehouse at Harrisburg, Pa., an approximate 
distance of 268 mi, handling No. 3 fuel oil. It was initially 
loaded on October 30, 1942, made a total of 16 trips, transported 
193,965 gal. in loads ranging from 8,548 to 15,690 gal., with the 
last trip completed on November 17, 1943, bringing the total 
round trip miles to 8,594. 

Defects and failures not involving the cells proper occurred 
on every trip but No. 6. On the thirteenth trip, completed June 
10, 1943, oil was found dripping from the car under cells 4 and 6. 
After being unloaded it was moved to Altoona where, following 
a thorough examination, it was given a complete overhaul with 
the car and the wood compartment walls along with the piping 
being put in first-class condition. After the Mareng cells were 
replaced, these having been repaired at Altoona by representa- 
tives of the United States Rubber Company, the car was restored 
to service receiving its fourteenth load on September 17, 1943. 
When unloading the car on its sixteenth trip, cell 2 was found 
to be leaking. The car was returned to Floreffe for the seven- 
teenth trip with the instruction that cell 2 was not to be loaded. 


RUE detail lists are not included in this abstract of the committee's 
report. 
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Upon attempting to load the car for Trip No. 17 on December 26, 
1943, leaks also appeared in cells 1, 3 and 5. 

As a result of final inspection on March 16, 1944, it was decided 
continuation of this test would serve no further useful purpose 
and authority was granted to discontinue it, dismantle the Mareng 
cell arrangement and restore the car to normal service. 


Santa Fe Box Car Number 118032 


The Atchison, Topeka & Santa Fe divided the body of this 
car into four compartments and installed suitable piping and 
control valves for overhead loading and bottom unloading, in- 
cluding a venting and an overflow piping arrangement to indicate 
maximum loading level of the tanks. Each compartment was 
equipped with a Flexitank by the Flexitank Corporation. The 
Flexitanks were fabricated of No. 6 canvas friction treated and 
coated on the lading side with du Pont Farraprene. 

This car was assigned to service between Lockport, Ill., and the 
Santa Fe Eighteenth Street enginehouse, Chicago, a distance of 
approximately 33 miles, handling Diesel fuel oil. It was initially 
loaded June 10, 1943, made a total of 60 trips up to March 31, 
1944, transporting 462,045 gal. in loads ranging from 4,845 to 
9,113 gal. Starting with Trip 1 reports indicated some small 
leakage or slight seepage on all but two trips. The car was 
withdrawn from this service in April, 1944, as continuation of 
the tests would serve no further useful purpose. 


S. E. R. X (Formerly D. T. & I.) 


All-steel auto cars 13052, 13096, 13208 and 13224 were equipped 
with compartments, the necessary piping and four Flexitanks each 
by the Flexitank Corporation at its Aurora, Ill, plant. All 
four cars were loaded at West Port Arthur, Tex., on June 10, 
1943, with 9,400 gal. of gas oil. They were unloaded at Gulf- 
port, S. L, N. Y., on June 20, 1943. Upon return to West Port 
Arthur one Flexitank in car 13052 and three Flexitanks in car 
13224 were reported to be defective. Information supplied us 
indicated cars 13052, 13096 and 13208 each made two loaded trips 
and car 13224 one loaded trip from West Port Arthur to Gulf- 
port. Cars were returned to the Flexitank Corporation during 
October, 1943, for restoration to their former condition, the test 
having been discontinued. 


Baltimore & Ohio Box Car Number 390000 


This car, equipped by the Baltimore & Ohio Railroad with 
four steel-lined wooden tanks having suitable piping arrange- 
ment for venting, outage determination, overhead loading and 
bottom unloading, -was placed in service February 23, 1943, 
between Baltimore, Md., and Washington, D. C., hauling Diesel 
fuel oil. Examination made after they returned from its second 
loaded trip developed the steel linings of the wooden tanks had 
been distorted in several places, this being attributed to a severe 
shock. Finding it impractical to repair the original linings, all 
four tanks were equipped with new ones. No further reports 
have been received of any difficulties with this car or its oil- 
carrying equipment since its restoration to the above service. 
Reports supplied us indicate that since installation of new linings 
and up to January 30, 1944, this car completed 43 trips during 
which it transported 510,284 gal. in loads ranging from 9777 to 
12,238 gal. 


L. C. L. Corp. Cement Containers 


Early in 1943 the committee approved proposal of the L. C. L. 
Corp. to convert one hundred car sets of their air activated cement 
containers, which are regularly handled on gondola cars provided 
with suitable devices for retaining the containers in position while 
in transit, so as to make these suitable for the transportation of 
fuel oil and other petroleum products having flash point above 
80 deg. F. Some of the cars assigned to this service mounted 
five containers having a total capacity of 8,750 gal. while others 
had six containers having an aggregate capacity of 9,720 gal. 
No reports have been furnished to indicate that any difficulties 
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have occurred in the operation of these containers in petroleum 
products service. 


Baltimore & Ohio Box Car Number 390050 


It was quite apparent from the numerous suggestions for new 
types of liquid transport rail vehicles offered that these did not 
take into account the serious fire and explosion hazards involved 
in their proposed use. To indicate clearly the nature of equip- 
ment that would meet with the committee's approval for emer- 
gency service in the handling of the higher flash point petroleum 
products certain fundamentals, which it was felt would provide 
a reasonable degree of safety, were first determined upon. Fol- 
lowing this, specifications for containers to be' installed in house 
type cars were drawn and arrangements made to fit up a test car 
based on these. It was agreed that only cars of which there wa: 
some surplus should be used so that if the test confirmed the 
committce’s judgment additional cars could be equipped promptly 
should the demand continue. 


The specifications called for a design of welded container 
having walls with minimum of 0.10 in., preferably 0.125 in. thick- 
ness in which the sides, ends and tops would be corrugated to pro- 
vide increased stiffness. The specifications also required the con- 
tainers to be equipped with a two per cent expansion dome having 
connection to covered roof openings for top loading and syphon- 
ing of contents. The Baltimore & Ohio furnished a car to the same 
design as the one it had fitted with steel-lined wooden tanks and 
arrangements were made with Youngstown Steel Door Company 
to fabricate and install the corrugated steel tanks with all neces- 
sary fittings. The completed car B. & O. 390050 equipped with 
five of these corrugated steel tanks having a total capacity oí 
12,500 gal. filled with water was subjected under direction oi the 
committee to impact tests at the Youngstown, Ohio, plant «i 
Youngstown Steel Door Company on April 20, 1943. 


The test demonstrated that only some minor changes, partic- 
ularly having to do with improving the blocking arrangement 
were necessary. After these had been made the car was assigned 
to service on the Baltimore & Ohio between Canton, Md., and 
Washington, D. C., handling Diesel fuel oil. It received its first 
load on May 6, 1943. Reports furnished cover a total of thirty- 
six loaded trips. During these a total of 457,503 gal. was handled 
in loads ranging from 12,533 to 12,969 gal. The committee is 
agreed that should there be need for additional equipment ior 
emergency transportation of petroleum products having flash 
point above 110 deg. F. such cars as may be required should b 
nitted up along the same lines as was B. & O. box car 390050. 


The only defects developing during this service were four 
slight leaks all being readily corrected without any loss of 
scrvice of this car. 


Toncan Iron Tanks 


Upon recommendation of the committee, as concurred in by 
the Bureau of Explosives and supported by results obtained in 
service trials of 25 similar cars authorized by the Commission's 
order of August 6, 1941, for experimental service trials trans- 
porting sulphuric acid, the I. C. C., by order dated October 27. 
1943, authorized the construction and similar service trials of 0 
additional tank cars conforming to Specification I. C. C.-103-^ 
except that Toncan iron plates were permitted to be substituted 
for specification openhearth boiler plate steel of flange quality 
in the fabrication of the tanks. 


Modification of Interstate Commerce Commission 
Regulations 


To make available additional equipment for the transportation 
of liquefied petroleum gas having pressure not exceeding 45 lb. 
gauge per sq. in. at 105 deg. F., then required to be promptly 
moved to processing plants to avoid shutdowns at the producing 
points due to lack of storage or at the processing plants because ot 
lack of these materials, the committee recommended moditication 
of the Commission's regulations to permit the use of inflammable 
liquid cars having some minor modifications for a limited time 
and in a restricted territory be employed to relieve the situation. 
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ais recommendation was concurred in by the Bureau of Explo- 
res and the required authorization is contained in I. C. C. order 
January 8, 1944. 

The Commission's order of January 8, 1944, also further 
creased the utility of inflammable liquid cars converted for 
uefied compressed gas service and so marked without the 
cessity of any physical changes, if the cars meet the specifica- 
ns prescribed, should it be desired to use these for the trans- 
rtation of inflammable liquids having vapor pressure not ex- 
¿ding 40 Ib. per sq. in., absolute, at 100 deg. F. This modification 
the regulations resulted from recommendations submitted to the 
mmission by the committee and the Bureau of Explosives. 

The report was signed by F. Zeleny (chairman), engineer of 
ts, C. B. & Q.; W. C. Lindner (vice-chairman), chief car 
pector, Pennsylvania; A. G. Trumbull, chief mechanical engi- 
a, C. & O.; L. R. Schuster, engineer car construction, Sou. 
c.: R. D. Bryan, mechanical assistant, A., T. & S. F.; L. R. 
risty, superintendent car department, Mo. Pac.; D. S. Clark, 
ministrative assistant to head, School of Mechanical Engineer- 
, Purdue University; A. E. Smith, vice-president, Union Tank 
r Company ; R. T. Baldwin, secretary, The Chlorine Institute, 
xorporated; H. J. Gronemeyer, supervisor car equipment, E. I. 
Pont deNemours & Company, Incorporated; R. W. Thomas, 
nager chemical products department, Phillips Petroleum Com- 
ny; G. W. Thomas, master car builder, Deep Rock Oil Cor- 
ration, 


The report was accepted. 


leport on 
oading Rules 


The annual report of the Committee on Loading Rules for 
z year 1944, covers all matters which have come before the 
mmittee since the last annual meeting report was presented 
June, 1941. 

Many changes and additions in the rules in effect at that time 
we been made in the interim, this action being necessary by 
ur committee to meet the rapid change in shippers’ methods 
d to promote better and safer securement for the many 


Typical method of loading 
a licht tank—Detail di- 
mensions are given in Spe- 
cial Supplement 2 to the 
A. A. R. loading rules 


versified types of loads that have developed since the war 
arted. All of the changes and new rules embodied in this 
port. including those incorporated in present Supplement 2, 
hich cancelled Supplement 1, were adopted only after careful 
udy and consideration on the part of your committee. 
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Drastic change in loading of stecl plates has been made. This 
action was brought about by thc fact that transcontinental ship- 
ments of this material were getting in difficulty because heavier 
loading was resulting in side movement where total vacant space 
between car side and load was 18 in. or less. Such shipments 
did not require side securement under the present rules, with 
the result that many loads were found shifted over to one side 
of the car, creating a grave hazard, and in many such instances, 
derailment of cars occurred. It was therefore, after tests and 
comprehensive study by your committee and the special sub- 
committee on Car Construction, deemed highly desirable on 
shipments of this character, to reduce the permissible total side 
clearance to 8 in. Incidentally, the personnel of the Committee 
on Loading Rules has been augmented by a special sub-commit- 
tee composed of the mechanical engineer of the division and four 
members of the Car Construction Committee to collaborate with 
your committee on loading problems. Their function is in an 
advisory capacity on engineering matters involving loading. 

During the past three years the responsibilities of the com- 
mittee have been greatly increased due to the transition from 
peace time to war time production of major industry. By 
reason of this fact, a large number of meetings resulted in order 
to cover every phase of the mány loading problems presented to 
your committee by the War Department and shippers. Twenty 
meetings of the entire committee were held to dispose of the 
various subjects docketed for consideration. Twelve meetings 
of the Rules and Figures Committee were held for the purpose 
of preparing the necessary changes in general rules and figures 
and 30 meetings with various shippers' groups throughout thc 
country were held to collaborate on changes in loading practices. 
In addition to the above, 50 meetings were held with the War 
and Navy Departments by the special sub-committee on Army 
and Navy loading problems. All of this required considerable 
time on the part of your committee to obtain the desired results 
and create a better understanding between shippers and the car- 
riers. Again, as in the past, the cooperation of the shippers in 
working with your committee was of the utmost benefit, and 
they are to be highly complimented for their efforts and as- 
sistance in the formulation of the various changes and additions. 

During this year the Ordnance Department, United States 
Army, requested that a special supplement be prepared to cover 
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the loading of standard military vehicles not transported in com- 
plete trains accompanied by and under direct supervision of mili- 
tary personnel. This has been prepared and was issued June 1, 
1944, for the guidance of all concerned. Again, as in the past, 
the Army personnel are to be complimented for their cooperation 
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in the preparation of this supplement. It is hoped that it will 
be of material assistance to the shippers and carriers in the load- 
ing and transporting of military vehicles. 

(The committee here included a list of 10 general rules and 69 
detailed figures revised wholly or in part, also 15 detailed figures 
added and 3 deleted wholly or in part as published in Supple- 
ments 1 and 2 of the loading rules. The committee also included 
proposed additional changes in five rules and 38 figures which 


Military equipment should clear brake wheel as much as possible, but 
not less than 4 in. below and 6 in. above, on all sides 


will become effective, after approval, with the next issue of the 
Loading Rules. The committee referred to the special supple- 
ment governing the loading of mechanized and motorized equip- 
ment which was published effective March 1 and included in 
the report a special supplement covering standard military vehicles 
not transported in complete trains which will be issued this 
month and later amplified to cover air force, engineering and 
artillery units) —Editor. 

The report was signed by W. B. Moir, chairman, chief car 
inspector, Pennsylvania; C. J. Nelson, vice-chairman, superin- 
_ tendent interchange, Chicago Car Interchange Bureau; T. W. 
Carr, superintendent rolling stock, P. & L. E.; A. H. Keys, 
assistant superintendent car department, B. & O.; G. D. Minter, 
district car inspector, N. & W.; H. H. Golden, supervisor, 
A. A. R. Interchange & Accounting, L. & N.; H. F. Lyons, 
acting superintendent car department, Reading; H. J. Oliver, 
assistant superintendent motive power, D., T. & I.; F. A. Shoulty, 
assistant superintendent car department, C., M., St. P. & P., and 
K. A. Svenson, general car inspector, U. P. 


The report was adopted. 


Report on 
Geared Hand Brakes 


Preliminary tests of geared hand brakes made in the summer of 
1941 demonstrated a need for a revision of the A.A.R. specifica- 
tions covering these brakes. It was also recognized that it would 
be necessary to set up a prescribed method of testing such brakes 
and to make provision for issuing certificates of approval. Suit- 
able equipment was installed in the Draft Gear Testing Laboratory 
at Purdue University and to the present time the vertical-wheel- 
type hand brakes have been tested as shown in the table below and 
certificates of approval issued. 

Horizontal and lever-type brakes have not yet been tested. 
When consideration was given to the actual procedure to be fol- 
lowed in testing the horizontal-wheel brake it was realized that 
the section relating to that type in the 1942 revision of the speci- 
fications for geared hand brakes could not be followed. Wheels 
on these brakes are 16 in. in diameter as compared with 22 in. 
which is universal on the vertical type. Using two hands on a 
horizontal wheel, a man exerts about 28 per cent as much braking 
force as the same man exerts with one hand on a vertical wheel. 
This was established by test and necessitates the recommendation 
of a change in a part of the last paragraph of Section 2 of the 
caption Horizontal Wheel Brake on page E-62-October 1, 1942, of 
the Manual of Standard and Recommended Practice. As pro- 
posed, the text would read, “Hand-brake leverage ratio selected 
must provide braking power of not less than 20 per cent of total 
weight of car plus nominal capacity based on a force of 220 Ib. at 
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the rim of a 16-in. diameter wheel or equivalent loading." The 
rule now reads, — based on a force of 125 lb. at rim of wheel.” 


Brakes Tested and Approved 


Manufacturer Type Designation 
Ajax Hand Brake Company............ eee Drawing 14038 
Champion Brake Corporation . Drawing 1148 


Drawing 1124 


Champion Brake Corporation... age 
. Drawing D-959 


Plank Hand Brake Company. 


1. Miner, Ine... Pattern D-2390-X 
Superior Hand Brake Company Drawing 566 
Union Asbestos and Rubber Company i 

(Equipment Specialties Divisionʒ7ꝛ77ꝛ i Drawing 3450-A 


Drawing 4885 
Drawing 5550 
Drawing 5700 


Universal Railway Devices Company 
Universal. Railway Devices Company 
Universal. Railway Devices Company 


The periodic lubrication of geared hand brakes has been given 
consideration and the committee recognizes the value of proper 
lubrication and is of the opinion that provision should be made 
for some definite interval at which the brakes should be given 
thorough lubrication attention. No recommendation is made at 
this time pending further consideration of the subject. 

It is recommended that a requirement be added to Interchange 
Rule 3 to provide that cars built new, or rebuilt (when not already 
equipped with geared hand brakes), on or after January 1, 1945. 
must be equipped with A.A.R. Approved Geared Hand Brakes. 

The report was signed by R. G. Henley (chairman), gen- 
eral superintendent motive power, N. & W.; E. P. Moses, en- 
gineer rolling stock, N. Y. C.; J. P. Lantelme, general foreman 
Pennsylvania, and W. I. Cantley, mechanical engineer, Mechani- 
cal Division, A.A.R. 

The report was accepted with the exception of a single correc- 
tion; namely, the addition of a footnote to the last paragraph of 
the report stating that it refers to vertical-wheel hand brakes 
only, Neccssary items in the committee's report were ordered 
referred to letter ballot. 


Brakes and 


{Brake Equipment 


Air Brake Cylinder Packing Cups 


In 1935, The Garlock Packing Company submitted samples 
of their brake cylinder packing cups No. 7752, with a request 
that the use of such cups be permitted on cars offered in inter- 
change service. Through the services of a member railroad, a 
number of these cups were procured íor test purposes and à 
sub-committee appointed to follow the tests. These cups were 
compared with present cups at temperatures of —30 deg. F. and 
+160 deg. F. as well as placed in actual road service for 2 
number of years on caboose cars. 

The sub-committee has made a favorable report on the service 
of these cups on the basis of the above tests, in which this com- 
mittee concurs, and we recommend that the Garlock packing cups 
No. 7752 be permitted for use on cars offered in interchange 
service. 


Tests of D-22 Control Valves 


The HSC brake equipment, now being widely used on modern 
passenger cars and Diesel locomotives employing the D-22 type 
of control valve, was designed and constructed to produce satis- 
factory operation over long periods of time with the minimum 
amount of maintenance. This was accomplished by giving due 
consideration to such features as proper filtering of the air 
through efficient strainers and including other design features 
that have proved satisfactory in the AB valve. 

In order to determine the condition of the parts of this equip- 
ment, after various months of road service, eight member rail- 
roads have agreed to participate in exténded tests which will 
involve approximately 150 cars. These roads operate in all 
sections of the United States so that various climatic conditions 
will be encountered. This test program has been discussed with 
the director of the Bureau of Safety of the Interstate Commerce 
Commission and is also being actively participated in by the air 
brake manufacturers. 

The purpose of these tests is to determine the proper periodic 
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cleaning time for this type of equipment and the fact that all 
equipment under test was given a complete test and inspection 
before being sealed indicates that reliable data will be obtained 
by the sub-committee which is closely following the tests. 

Over 100 of these cars are now sealed and operated in service, 
some of which are almost due for their first inspection after 18 
months of service. 

This is submitted as information and a report of progress. A 
complete report will be prepared at the expiration of all tests 
with our recommendations. 


AB Brake Piston Sleeve Lubrication 


The present design of AB brake cylinder non-pressure head 
is a construction of pressed steel having a felt swab and grease 
for lubrication of the piston sleeve with three brass rings for 
excluding dirt from the cylinder past the piston sleeve. This 
construction has not proved entirely satisfactory from a main; 
tenance and operating standpoint and the air brake manufacturers 
have designed an improved non-pressure head for this type of 
cylinder that has been in test service on one member road since 
1938, and on another since 1940. 

The improved non-pressure head differs from the present 
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treating it in the same manner as the maintenance instruction 
pamphlets. 

The joint sub-committees have reviewed this specification and 

have made many recommendations therein to conform to A.A.R. 
requirements. They also recommend certain changes in the 
various plates of the supplement to the A.A.R. Manual in which 
the committee has concurred with certain slight modification. 
. The only confliction in the revised Specification No. 2518 with 
present A.A.R., recommended practice is that shown on Page 
E-15, Par. 6 of the manual, wherein it specifies that the retaining 
valve pipe should be supported by clamps not to exceed 6 ft. 
apart, adopted in 1899. Present car construction does not readily 
lend itself to this dimension and a dimension of "8 ft. or less" 
is recommended ; this recommendation being concurred in by the 
Committee on Car Construction. 


Curtailment of the Use of Rubber 


From time to time we have received suggestions for the use 
of an extended nipple on air brake train line hose with a hose 
shorter than standard in order to conserve rubber. We have 
endeavored to retain the standard length of air brake hose (22 
in.) in order to obtain the necessary flexibility and avoid exces- 
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Fig. 1—AB brake cylinder with improved cast non-pressure head 


standard as follows: (a) Cast iron has been substituted for 
pressed steel. (b) Felt packing has been substituted for the 
metal seal rings around the hollow sleeve and is held firmly against 
the sleeve by the compression of the piston release spring 
exerted through a follower. This felt ring is saturated with 
oil at the time of application to lubricate the hollow sleeve. (c) 
A cast tubular projection extending slightly into the cylinder, 
restricts vertical vibration of the piston release spring, thus 
preventing the spring from contacting the hollow rod, and thereby 
marring it. This particular feature will overcome the condition 
mentioned by this committee in our report of April 28, 1941, as 
observed on the inspection and test of AB freight brake equip- 
ment on the Pennsylvania and the Santa Fe. Grease grooves for 
pressure lubrication of the packing cup have also been omitted 
as they did not prove practical and were never used. 

The manufacturers advise that there will be no increase in 
the cost of the improved non-pressure head over the present 
pressed steel head in complete AB brake equipment or complete 
AB brake cylinder. 

It is recommended that this improved design of non-pressure 
head for the AB brake cylinder be approved and the manufac- 
turers be immediately authorized to proceed to manufacture it. 


Pipe Failures and Pipe Clamps 


The investigation of broken pipes on freight cars by the joint 
sub-committee of the Car Construction Committee and this 
committee indicated that sufficient stress has not been given to 
the proper installation of the pipes when they were applied to 
the car. 

In line with past practice of using the air brake manufacturers' 
maintenance instruction pamphlets, in which no changes are 
made without this committee's approval, it was suggested that 
their specification No. 2518 covering the installation of the AB 
freight car brake equipment be reviewed with the intent of 
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sive leakage at the hose coupling under various draft gear 
conditions by setting up a method of splicing hose which has 
aided considerably in the conservation of rubber. Tests conducted 
by one member road with an extended nipple on a shorter than 
standard hose, but having an overall length over coupling and 
nipple as standard, definitely proved that this method should 
not be permitted, as a partial passing of the couplers can move 
the angle cock to such an extent that the short length of hose 
coupled therewith can interfere with proper operation of the 
brake equipment. 

The most outstanding change in equipment for conserving rub- 
ber is that of locating the angle cock in the present A.A.R. 
standard "preferred" location and it is recommended that this 
be done whenever conditions permit. 


Parts for AB-4-12 Brakes 


A considerable number of freight cars are in service equipped 
with the AB-4-12 brake equipment some of which are trans- 
porting critical and essential material. It is important that such 
cars should not be delayed in case of failure to any of the essen- 
tial parts of this equipment. It is recommended that individual 
railroads carry such repair parts in stock as are necessary to 
protect the operation of cars so equipped over its line without 
unnecessary delays. The primary differences between the AB- 
4-12 and the AB-10 equipment consists only in the additional 
transfer valve and a combined 4-12 brake cylinder instead of a 
10-in. cylinder. 

The report was signed by R. E. Baker (chairman), principaf 
road foreman, general supervisor of air brakes and train control 
equipment, B. & M.; J. P. Lantelme (vice-chairman), general 
foreman, Pennsylvania; W. H. Clegg, general superintendent of 
motive power and car equipment, G. T. W.; T. L. Burton, air 
brake engineer, N. Y. C.; C. H. Rawlings, superintendent of air 
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brakes, D. & R. G. W.; R. J. Watters, general air brake in- 
spector, N. P.; O. H. Swan, supervisor air brake instruction, 
U. P.; R. E. Anderson, general air brake inspector, C. & O.; 
A. J. Pichetto, general air brake engineer, I. C.; R. N. Booker, 
general air brake inspector, Sou. Pac.; F. T. McClure, super- 
visor air brake, A., T. & S. F.; H. I. Tramblie, air brake in- 
structor, C., B. & Q. 

The report was accepted and necessary items referred to letter 
ballot. 


Revisions of the 
Interehange Rules 


During the year Cases 1799 to 1802, inclusive, have been decided 
and copies forwarded to the members. 

With the concurrence of the Committee on Couplers and Draft 
Gears, it is recommended that effective dates of Rule 3 require- 
ments prohibiting acceptance from owners of cars equipped with 
5-in. by 5-in. couplers and prohibiting the interchange of cars 
equipped with Type E bottom rotary operated couplers having sep- 
arate lock-lift lever and toggle be extended to January 1, 1946. 


A new third paragraph is recommended for addition to Rule 16 
to provide stenciling to indicate special protective coatings applied 
to the inside of tank cars, as a means of avoiding unnecessary dam- 
age when entering tanks for inspection or repairs, and in con- 
nection with steaming and cleaning operations; also to establish 
responsibility for damage to such coatings. 


Based on satisfactory tests, upon recommendation by the Com- 
mittee on Couplers and Draít Gears, it is recommended that the 
Emergency Welding and Limitations section of Rule 23 be modi- 
fied to permit welding of transverse and shrinkage cracks in the 
shanks of couplers, from the rear end of the shank to and including 
the back wall of the horn. 


Modification of Rule 94 is recommended to limit bills on author- 
ity of defect cards, in cases where car owner elects to dismantle 
instead of repair the cars, to A.A.R. depreciated value of car less 
salvage, in order to harmonize with similar provision appearing in 
Rule 112. 


Modifications are recommended in Rule 98 to provide for mark- 
ing of one-wear wrought-steel wheels which are turned account 
built-up metal or out-of-round, and to establish charges and credits. 

Recommendation is offered for a modification of Rule 122, to 
provide a method for handling shipments of material ordered from 
car owner for repairs to his cars, effecting settlement of transpor- 
tation charges, which should reduce billing and correspondence 
details. 

No modifications necessitate submission to letter ballot. 

All recommendations for changes in the Rules of Interchange 
submitted by members, railroad clubs, private car owners, etc., 
have been carefully considered by the committee and where ap- 
proved, changes have been recommended. 

Attention is again directed to the fact that the Arbitration Com- 
mittee will not consider questions under the Rules of Interchange 
unless submitted in the form of Arbitration Cases as per Rule 123. 


Rule 2 


The committee recommends that the second paragraph of this 
rule be modified, effective August 1, 1944, as follows: 

Proposed Form: Empty cars offered in interchange must be, ac- 
cepted, provided they conform to the requirements of Rule 3 and 
are in safe condition for movement, the receiving road to be the 
judge. 

Reason: To prevent delays now being incurred in movement of 
bad-order cars to home shops for repairs. This recommendation 
has the concurrence of the Operating-Transportation Division. 


Freight Rule 3 


The committee recommends that effective dates for various re- 
quirements in the present rule as listed below, now set at January 
1, 1945, be extended to January 1, 1946: 


Section (b), Paragraph (7)— Brake levers: metal badge plates. 
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Section (b), Paragraph (9) —Braking power: braking rativ. 

Section (c), Paragraph (10) —Couplers, having 5-in. by -u 
shanks. 

Section (c), Paragraph (11)—Couplers having 5-in. by Da 
shanks. : 

Section (c), Paragraph (12) —Couplers, bottom rotary operated! 
not equipped with assembled riveted type lock lift lever and togg 

Section (d), Paragraph (3) —Application of welded T or LG. 
tion truck sides. . 

Section (t), Paragraph (10) —Tank cars: metal placard holden 

Section (u), Paragraph (4) —Class E-3 cars not to be accepte! 
from owner. 

The matter of extension in effective dates for requirement: in 
volving AB brakes and bottom-rod and brake-beam safety supports 
has been referred to the General Committee. 

The committee recommended modifications in Section (hi 2 
provide for the recommendation in the report of the Committee 
Geared Hand Brakes with respect to the requirement of appro: 
hand brakes on cars built new or rebuilt on or after January | 
1945. This revision in final form will be issued later. 


Rule 9 


The Committee recommends that the third requirement opp 
the item "General" in this rule be modified effective Augu | 
1944, as follows: 

Proposed Form: Feet of lumber. Note: When flooring. s 
planks or end planks are applied, show symbol M to india 
matched lumber, or symbol SE if straight edge lumber is applied, 

Reason: This information is necessary in order to compzt 
board foot measure under Rule 102. 


Rule 16 


The Committee recommends that a new third paragraph be added 
to this rule, effective August 1, 1944, to read as follows: 
` Proposed Form: When special protecting coatings are app 
to the inside of tanks of tank cars, tank should be stenciled shox- 
ing kind of coating and date (month and year) of application. li 
a destroyed or badly damaged car is not so stenciled settlement t 
depreciated-value basis in accordance with note under Paragrap: & 
Section B of Rule 112 will not apply. To protect these speci 
coatings, stenciling at least 2 in. in height may be applied on side 
of dome, or on sides of tank near ladders, such as “Do Not Pt 
Steam or Boiling Water in This Tank," or such other caution x 
may be necessary to protect the coating. If, in connection wt 
steaming, cleaning or entering tank for inspection or repairs, tht 
coating is damaged and the car does not carry such caution stex} 
ing, any damage to protective coating will be car owner: :e. 
sponsibility. 

Reason: To avoid unnecessary damage to special protect. 
linings in tanks of tank cars. 


Rule 17 


The Committee recommends that reference in Remarks colum 
for Items 26, 28 and 30 of the table in Paragraph (c-2) oi = 
rule be modified effective August 1, 1944, as follows: 

Proposed Form: 26. No charge if applied to or with Type F 
coupler. If Type D-9 knuckle is removed, average credit sh»! 
in Rule 101 must be allowed. 

28. No charge if applied to or with Type E coupler. If Ty 
D-9 or D-11 knuckle is removed, average credit shown in Rule 1" 
must be allowed. 

30. No charge if applied to or with Type E couplers. li Ty 
E-9 knuckle is removed in good condition, secondhand credit mus 
be allowed. If Type D-9 knuckle is removed, average credit show? 


‘in Rule 101 must be allowed. 


Reason: To harmonize with Rule 101 and 104. 


Rule 19 


The Committee recommends the effective date of Item 14 of th 
rule, prohibiting the application of welded cast-steel truck ske 
frames having T- or L-section compression or tension membe 
now set at January 1, 1945, to be extended to January 1, 1946. 

Reason: To harmonize with extension recommended unde: 
Rule 3. 
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The Committee recommends that a new last item be added to 
this rule (which specifies materials that must not be used in mak- 
ing repairs to foreign cars), to read as follows: 

Proposed Form: Pipe unions in hand rails of tank cars. 

Reason: The use of pipe unions for this purpose is not permitted. 

The committee recommends that a new item be added to this 
rule (which specifies materials that must not be used in making 
repairs to foreign cars), to read as follows: 

20. Separate bottom rotary operation toggles and lock lifters of 
Type E couplers. 

Reason: Application of the assembled unit type of lock lift lever 
and toggle (having the parts riveted together) is specified under 
Rule 18. Therefore, application of the separate toggles and lock 
lifters to foreign cars should be prohibited. 


Rule 23 


The Committee recommends effective date of the requirement 
prohibiting the welding of cast-steel truck side frames having T- 
or L-section compression or tension members, now set at January 
1. 1945, be extended to January 1, 1946. 

Reason: To harmonize with extension recommended under 
Rule 3. 

The Committee recommends that paragraph (c-1) of the Emer- 
gency Welding Regulations and Limitations Section of this rule be 
modified effective August 1, 1944, as follows : 

Proposed Form: (c-1) Transverse cracks, including shrinkage 
cracks in the shank of the coupler from the rear end of the shank 
to and including the back wall of the horn, may be welded. There 
is no limitation in the length or depth of cracks that may be welded. 

Reason: To conserve critical material; as recommended by the 
Committee on Couplers and Draft Gears. 

The Committee recommends that a new sub-section be added to 
Section C of this rule, effective August 1, 1944, to follow Fig. E-1 
on page 98 of the current code, to read as follows: 

Conversion of 614-in. to 91%-in. butt couplers—(c-4) Couplers 
having 5-in. by 7-in. shank with 64-in. butt may be converted to 
914-in. butt by welding metal shims on top and bottom of butts in 
accordance with the following regulations: 

1—Shims should be cut to proper size—154¢ in. by 5 in. by 5½ in. 

2—Drill shims in pairs to match holes in related coupler butts. 

3— Grind coupler butts to give neat seating of shims. 

4—Bevel shims 3$ in. at 60-deg. angle (or give J-weld prepara- 
tion) all around contact face. No bevelling of coupler butt per- 
mitted. ` 

5—Tighten shims to welding position on coupler butt by dummy 
pin and key, and exercise care to see that shim edges are flush with 
corresponding edges of coupler butt. 

6—After shims are thus in position, weld to coupler butt by the 
»hielded-arc electric method. 

7-All sharp corners of applied shims must be removed by grind- 
ing. (See sketch following, designated as Fig. E-3.) 

Reason: To conserve critical material; as recommended by the 
Committee on Couplers and Draít Gears. 


Rule 44 


The Committee recommends that a new sentence be added to 
present Note B following Section (4) of this rule, effective August 
1, 1944, as follows: : 

Proposed Form: Note B.—The bending of steel center sills in 
excess of 2½ in. does not refer to sagging or bowing, but to def- 
inite buckling or abrupt bends. The term “between bolsters” means 
from rear edge of body bolster at one end of car to rear edge of 
body bolster at opposite end of car. Where both center sills are 
bent vertically or horizontally between body bolsters and bending 
is accompanied by definite buckling or abrupt bends, the damage 
shall be considered as being in excess of Paragraph 4(b) if the 
total deflection in each sill is in excess of 2% in. measured ver- 
tically or horizontally between two adjacent crossbearers or be- 
tween body bolster and first crossbearer. 

Reason: To clarify the intent as to method of measurement for 
buckled sills. 


Rule 60 


The Committee recommends that Note 3 following Section (1) 
of this rule be modified to eliminate reference to brake-pipe 
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strainer, effective August 1, 1944. (No change in list of approved 
parts except item of Brake Pipe Strainer is eliminated.) 

Reason: As recommended by the Committee on Brakes and 
Brake Equipment, account former objectionable types of strainers 
now out of service. 


Rule 66 


The Committee recommends that Item 4 in Section (j) of this 
rule be modified, effective August 1, 1944, as follows: 

Proposed Form: (j) Journal bearings shall be considered as 
requiring renewal: 

4. When lining is worn through to brass either at crown or side. 

Reason: To clearly indicate this provision is not applicable to 
bearings having the lining worn through at the fillet end only, as 
recommended by the Committee on Lubrication of Cars and 
Locomotives. 


Rule 82 


The Committee recommends that first paragraph of this rule be 
modified as follows: 

Proposed Form: Rule 82. Cast-iron, cast-steel or 1-W wrought- 
steel wheels which take remount gauges shown in Figs. 7 and 8; 
and cast-iron or cast-steel wheels which take tread worn hollow 
limit for gauges for remounting shown in Fig. 8-A ; and cast-iron 
or cast-steel wheels with tread defects as follows (a, b, c and d) ; 
shall be classed as scrap, except as otherwise provided for 1-W 
wrought-steel wheels in Paragraph (i-2) of Rule 98. These gauges 
or the following remount limits (a, b, c and d), must not be used 
for condemning wheels under cars. Wheels which do not take the 
remount gauges, or which have not reached the defect limits speci- 
fied below (a, b, c and d), shall be classed as secondhand. 

Reason: To clarify the intent with respect to 1-W wrought- 
steel wheels. 


Rule 94 


The Committee recommends that the last paragraph of this rule 
be modified, effective August 1, 1944, as follows: 

Proposed Form: If the owner elects to dismantle the body or 
trucks, or both, charge may be made for such material, the renewal 
of which would have been required for the repairs covered by the 
defect card, but such charge to be confined to the actual material 
stated on card. Also, in case of items damaged which could have 
been repaired, labor charge may be made for such items on basis 
of labor for straightening or repairing same, but no labor charge 
is permitted for the R. and R. of any part and no other labor shall 
be charged in such cases except insofar as labor is already included 
in the A.A.R. prices for material. 

However, under any of these circumstances bill on authority of 
defect card may not exceed the A.A.R. depreciated value of car, 
less salvage. 

Reason: Responsibility of road issuing defect card should not 
exceed the depreciated value of car less salvage. 


Rule 98 


The Committee recommends that Paragraph (c-1) of this rule 
be modified, as follows: 

Proposed Form: (c) (1) On basis of Rule 82, cast-iron, cast- 
steel, or 1- W wrought-steel wheels (except as otherwise provided 
as Paragraph i-2), when condemned by remount or other remount 
limits applicable, shall be credited as scrap when removed from 
service; responsibility for same being governed by responsibility 
for defective mate wheel. If mate wheel is not defective, the re- 
sponsibility for wheel condemned by remount gauge or other re- 
mount limits, will be governed by responsibility for defective axle 
on which mounted. In such case when wheel is condemned by 
remount gauge or other remount limits, the specific cause for so 
condemning shall be stated on billing repair card. Wheels con- 
demned by remount gauge or other remount limits must not be 
applied to foreign cars. Remount gauge or other remount limits 
must not be used for condemning wheels under cars. 

Reason: To clarify the intent with respect to 1-W wrought- 
steel wheels. 

The Committee recommends that Paragraphs (1) and (5) of 
Section (i) of this rule be modified, effective August 1, 1944, 
as follows: 
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Proposed Form: (i) (1) Charges and credits for one-wear 
wrought-steet wheels shall be on basis of prices new, secondhand 
and scrap, as per Items 194-C and 194-D of Rule 101; except that 
in cases of such wheels condemned for any defect, which can be 
reclaimed .by turning as specified in the following paragraphs, 


charges and credits shall be on basis of service metal in the tread 


above the 34-in. condemning limit, as measured by the leg of the 
A.A.R. steel wheel gauge without deducting the finger reading, 
plus the scrap value of metal inside the condemning limit as speci- 
fied in Rule 101, but in no case to exceed secondhand value of the 
wheels. Price for such service metal shall be $1.52 per sixteenth 
inch for wheels 50-ton or less and $1.65 per sixteenth inch for 
70-ton wheels. When crediting such wheels removed 0.7 hours 
labor per wheel should be deducted to cover the cost of turning. 

Note.—In all cases of such wheels removed and condemned for any de- 
fect, the over-all thickness of tread before turning must be shown for each 
wheel at top of wheel and axle billing repair card, and also show in the 
"after turning” column the sixteenths of service metal (remaining after 
turning) measured as prescribed above. For each wheel applied which has 
been reclaimed by turning, the sixteenths of service metal measured as 
prescribed above must be shown in the “after turning" column. 

5. The one-wear wrought-steel wheel is identified by marking 
“1-W” on back of flange near wheel number or manufacturer's 
name. When such wheels are turned as specified in Paragraphs 
(2), (3) and (4), or on account of being slid flat, the letter T 
(4 in. in height) must be legibly stamped on the wheel following 
the identification mark “A.A.R.-1W” on back face of the rim; this 
“1-WT” marking to be shown on repair records for such wheels 
when applied or removed. Wheels reclaimed by grinding must 
not be stamped “1-WT.” ! 

Reason: To clarify the intent with respect to one-wear wrought- 
steel wheels condemned account out-of-round, built-up tread and 
slid flat, which can be reclaimed by turning. 


Rule 101 


The Committee recommends that Item 58-B and note following 
be eliminated from this rule, effective August 1, 1944. 

Reason: As recommended by the Committee on Brakes and 
Brake Equipment, account former objectionable types of strainers 
now out of service. 


Rule 111 


The Committee recommends that Sub-Item (9) of Paragraph 
(b) under Item 15 be eliminated from this rule, effective August 
1, 1944. 

Reason: As recommended by the Committee on Brakes and 
Brake Equipment, account former objectionable types of strainers 
now out of service. 


Rule 112 


The Committee recommends that note under Paragraph 8 of 


Section B of this rule be modified, effective August 1, 1944, as 
follows : 

Proposed Form: Note: Settlement for special protective coat- 
ings applied to inside of tanks of tank cars for which per pound 
reproduction prices are specified, providing tank is stenciled show- 
ing kind of coating and date (month and year) of application, 
shall be additional and on basis of reproduction cost depreciated 
from date of application at two per cent per month on straight 
line basis, subject to a depreciation limit of 90 per cent. The same 
method shall be used in settling for cost of renewal of such coat- 
ings, if necessary, in a damaged tank that is repaired. 

Reason: To provide equitable settlement for renewal of special 
protective coatings on inside of tanks of tank cars which are 
repaired. E 


Rule 122 


The Committee recommends that first and second paragraphs of 
this rule be modified and Interpretation No. 3 eliminated, effective 
in the next supplement, as follows: 

Proposed Form: Rule 122. Companies shall furnish to each 
other, upon requisition, materials for repairs of their cars on for- 
eign lines. The material must be forwarded promptly by freight 
or express, charges prepaid from point of shipment in cases of car 
owner’s defects. In cases of handling line defects, the material 
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should be forwarded with transportation charges collect, in ul 
event the repairing line may reclaim only for that portion oi te 
movement over its line. 

Requisitions for such material shall specify that same is for m 
pairs of cars, giving car number and initial of such car, togeti: 
with pattern number, sketch or other data to enable correct fila 
of requisition, also responsibility for the repairs. 

Interpretation (3) (Vacant. ) | 

Reason: To reduce correspondence and eliminate rendering ls 
covering transportation charges on material furnished by car vi: 
ers for repairs to their cars on foreign lines. 


Passenger Rule 2 


The Committee recommends that the effective date of e 
(e) of this rule, with reference to equipping all-steel or steel uncer 
frame cars with cardboards or suitable receptacles for accomrza 
tion of defect and joint evidence cards; and also effective date d 
Paragraph (f) covering the application of brake shoe spark sbid 
to passenger train cars having underneath exposed wood pt 
over the wheels, both requirements now being set at Januan | 
1945, be extended to January 1, 1946. 

Reason: The present situation justifies these extensions. 


The report was signed by J. P. Morris (chairman), gered 
mechanical assistant, A. T. & S. F.; J. A. Deppe (vice-chairmat 
superintendent car department, C. M. St. P. & P.; W. N. Me 
simer, assistant superintendent of equipment, N. Y. C.: L. Rich 
ardson, mechanical assistant to vice- president and general man 
ager, B. & M.; G. E. McCoy, assistant general superintendent c 
equipment, Can. Nat.; E. L. Bachman, general superintendent me 
tive power, Pennsylvania; A. E. Smith, vice-president, Union Taal 
Car Company, and M. F. Covert, general superintendent of c 
ment, General American Transportation Corporation. 

The report was accepted exccpt the revisions of Section (4 
freight-car Rule 3, modifications of which will be issued later. 


Lubrieation of 
Cars and Locomotives 


The last published report of the committee was made in I 
brief mimeographed reports have been made to the General C 
mittee during the past two years. In this report, only such subject 
as hold general interest or require action by the membership 24 
covered. 


Interchange Rule 66 


(1) Methods of Packing Journal Boxes.—A revision oi t 
standard specification. for Journal Boxes, Standard Meine d 
Packing, resulting from a year and a half of study is attac 
as an appendix to the report. It is largely a rearrangement r 
present instructions in the interest of continuity, the rewordr 
of some sections and revision of others to incorporate the p 
tices agreed to by the committee as conducive to best ge- 
eral practice for packing journal boxes on cars in intercharr 
service. It is recommended that the revision be submitted a: 4 
letter ballot item. A mixture of 50 per cent new and 8 
per cent renovated waste is recommended for packing w? 
Specifications M-904, M-905, M-906 and M-910 remaining : 
the minimum requirements for the materials used in making z 
journal packing. Preparation of packing is to be as before w^ 
the exception that prepared packing in storage containers is t 
be turned over at least every 5 hours instead of every 24 3: 
under the previous reading of the rule. If the packing is mt 
turned over oil in the bottom of the container must be draw: 
off and poured over the top of the packing. The cleaning a 
journal boxes before packing is dealt with and the use ^ 
dust-guard plugs required in addition to the closely fitting hn 
lids and dust guards previously mentioned in the rule. Packin 
procedures still prohibit the use of machine-made back roi 
and, in addition, rolls tied with twine. The use of free oil ^ 
such boxes as do not appear to contain sufficient oil after boxe 
are repacked is also required. 


(2) Periodic Repacking of Journal Boxes—Increase in Tins 


Ral ical Enginee 
ailway Mechan SULY ise 


PEE —— 


for Mandatory Repacking.—The matter of changing the present 
mandatory repacking from 15-14 to 18-17 months was intensively 
studied, as was the question of billing change from 9-14 to 12-17 
nonths. The results of a survey conducted by the committee in 
June and july, 1943, are reported. 

(3) Clarification of Section (j), Item 4.—This provision is 
10t to be applicable to bearings worn through at the fillet end 
mly and the language is changed to read, “(4) when lining is 
worn through to brass, crown and sides only." 


Roller-Bearing Lubrication 


Progress has been made in arranging for laboratory tests of 
roller-bearing lubricants which will be subjected to full journal 
load at speeds up to 100 m.p.h. with characteristics studied over 
i temperature range from sub-zero (starting) to 100 deg. F. 


Journal-Box Lids 


Revision of Specification M-120, Journal Box Lids, has been 
receiving study and it is planned to forward a revised speci- 
heation to the General Committee with recommendation for sub- 
mission to a letter ballot during the coming year. 


Journal-Box Packing-Retaining Devices 


The committee has kept in touch with developments in the 
use of devices suggested for holding packing in place and pre- 
venting waste grabs and member roads using them are en- 
couraged to keep them in service to determine service life. 
However, no conclusions have been reached warranting recom- 
mendations for the mandatory use of such devices or the adop- 


tion of any device or devices of this class as A.A.R. standard 
practice. 


Hot-Box Statistics 


Monthly statements of freight-car hot-box records on all 
A. AR. member roads have been compiled since September, 1942. 
A summary of these are presented in the table. 


Dust Guards—General 


, Revision of Specification M-903, Dust Guards, recommended 
in 1941 has since been adopted by letter ballot. Much trouble 


Prevention of Accidents Due to 
Burned-Of Journals 


The committee has given extensive study to the problems 
involved in this subject and have made recommendations looking 
to their solution. Briefly, these recommendations cover the carry- 
ing out of a research program involving study of the phenomena 
of serious overheatings culminating in burned-off journals and 
hot-box alarm devices for indicating such condition to train or 
engine crews before burn-offs develop. 

The report was signed by J. R. Jackson (chairman), engineer 
of tests, M. P.: L. B. Jones (vice-chairman), engineer of tests, 
Pennsylvania; P. Maddox, superintendent car department, C. & 
O.; A. J. Pichetto, general air-brake engineer, I. C.: W. G. 
Aten, mechanical inspector, lubricating matters, C. B. & Q.: 
J. Mattise, general road foreman of engines, C. & N. W.; J. W. 
Hergenhan, assistant engineer, test department, N. Y. C., and, 
D. C. Davis, lubrication supervisor, A. T. & S. F. 

The report was accepted and necessary items ordered referred 
to letter ballot. 


Committee on 
Specifications for Materials 


The Committee on Specifications for Materials has had under 
consideration, and have made the following changes and revisions 
in certain standard specifications and emergency specifications : 

Specifications M-101-41, axles, carbon steel, for cars and loco- 
motive tenders, carry, in Par. 23 (a) a sentence which deter- 
mines the dimensions of the countersinks in the end of the axle. 
Owing to the fact that larger countersinks have been found 
desirable for large axles, and a different design of countersinks 
for roller bearing axles, this sentence as it now reads is in 
conflict with latest developments. 

It was therefore decided to omit all reference to dimensions 
from the specifications, leaving them to be indicated by the appro- 
priate committees handling designs. The changes involved in 
these specifications are as follows: Revised form 23—Workman- 
ship.—(a) The axle shall conform to the size and shape specified 
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Monthly Freight Car Hot-Box Statistics 


as reported by A.A.R. 


Total freight car mileage 
Month 


: 1942 1943 1944 
CU js... usse 2,999,962,588 3,293,864,472 
February F 2,865,616, 217 3,174,542, 468 
„ o o edges 3,272,300,869 
r 3.233,014.225 

»», 3.412.690, 321 
la... „ 3,231,415,378 
171!!! NNN 3.430,981,134 
r ub! coos ater 3,462,317.281 
September 3,191,618,297 2,401,363,195 
October 3,402,371,306 3,475,645,092 

‘ovember 3,172,846,122 31222709578 

ecember 3,026,680,774 3,182,786,375 


38,190,802,253 


has been experienced with dust guards on tank cars and the 
matter was handled by a circular letter to members and private 
Car owners under date of April 24, 1944. i 


Hot Boxes—Causes and Prevention 


"Ts Subject was studied and is continued on the docket as a 
15 subject. A detailed report to the membership was circu- 
Da by the executive vice-chairman under date of July 21, 
"a The committee feels that the success of any program 
or controlling hot boxes is essentially dependent on advance 
Preparation involving adequate supervision and working force at 
€y points on each railroad and follow-through with more thor- 
bei Checking and servicing of all boxes at these key points 
uring the summer period. 


AY Mechanical Engineer 


Total car set-outs* Average miles per set-out* 


1942 1943 1944 1942 1943 1944 
ces 7,760 5.99899 386,593 550,999 
Pus. 8,698 6,442. ^  ...... 329,456 492,788 
d as 9,067  .... 360,902 . ...... 
PP 8545 .-  .... 3„„„é 378,432 
Vit 11,598 ³ =ñn 294,47 ^ ...... 
waka 19625 /—  .... te 164,658 |»  ...... 
E 21,313 .... eee 160,911 
E 18296 |  .... — 1892239 |  ...... 
13,941 12,203 228,938 278732  ...... 
9,204 7,945 369,662 437,63  ...... 
5,833 5,081 543,948 634,267 wwe ee 
5,237 4,968 577,942 667,532 |.  ...... 

135,099 4,282,422 


by the purchaser. Centers shall conform to the design and 
dimensions shown in the manual. 

Specifications M-112-42, steel bars, carbon, for railway springs 
were issued June 1, 1943, to include spring steel bars of 6 in. to 
8 in. widths, which are not covered in the standard specifications 
M-112-42. y 

Specifications M-115-38, steel boiler and firebox for locomo- 
tives. (a) It is recommended the following change in these 
specifications be submitted to letter ballot: 6. Tension tests (a).— 
Change the tensile strength range of 52,000-62,000 Ib. per sq. in. 
for Grade A firebox steel shown in table, to read: 55,000-65,000. 

(b) Editorial changes have been made as follows: Title of 
specifications has been changed to read, “Steel, Carbon, Boiler 
and Firebox, for Locomotives.” 
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1. Scope.—Add the word “carbon” after the words “two 


classes of” in the first line. 


13. Weight—In the table of permissible overweights insert 
the figure “14” in the first line covering plates 346 to 14 in. in 
thickness, and 96 to 108 in. exclusive in width. Also amplify 
the table by addition of two columns “144 to 168, excl.” and “168 
or over.” Add the following note: "Note.—Permissible varia- 
tions in weight for individual plates shall be one and one-third 
times the amounts prescribed in this table." 

(c) Emergency Specification. E-M-115-43 were issued June 
1, 1943. To conform to the above recommendations in respect 
to changing the title of the standard specifications, it has been 
agreed that the title of the emergency specifications be changed 
accordingly, that is, to read as follows: "Steel, Carbon, Boiler 
and Firebox, for Locomotives." 

(d) In connection with specifications covering boiler and 
firebox steel, attention is called to the index to Sec. A of the 
Manual. References to A.S.T.M. specifications for special grades 
of boiler and firebox steel have been included. 


Specifications M-116-42, steel, structural, shapes, plates and 
bars.—In order to clarify certain paragraphs of these specifica- 
tions, and to eliminate slight, unintentional discrepancies between 
this and equivalent A.S.T.M. specifications, the following edi- 
torial. changes have been made: 

Sec. III, Par. 6 (page No. 2): In third line of table a small 
(a) under Grade C column has been inserted. 

Sec. IV, Par. 11 (page No. 4): The words “and dimensions” 
deleted. 

Sec. IV, Par. 12: Corrected to read: “12. Except in cases 
of special agreement between the purchaser and manufacturer that 
the material shall be furnished recut to exact ordered dimen- 
sions, the variations in dimensions shall be in accordance with 
the ‘Steel Products Manual’.” 


Specifications M-302-41, refined wrought iron bars, have been 
changed in Sec. III, Par. 5(a), (page No. 2): Note “C” under 
table in this paragraph.—The word “wear” corrected to read 


Specifications M-501-41, bearings, journal, lines, have been 
changed as follows: Sec. III. Permissible Variations, Par. 8, 


Gaging: Reference to sheet of the manual corrected to read 
Fig. 1 on page 3 of the 


“D-24.” Sec. V. Marking, Par. 10: 


Rated tractive force, engine, Ib......... 0.00 cc cece eee ne 34,000 
Weigths in working order, 1b.: 
Aae ² c 150,000 
On front truck 39,800 
On trailing truck .. 41,200 
Total engine . ..231,000 
Tedder ivre keran steed OF ae Bea CORREA GERI TE ENCORE) 185.000 
Wheel bases, ft.-in.: 
DfiVIDRR.. v5 inde . ei e co ase ION x —0 
Engine, toal AAA ² (Ln apo qua Cee SET dais 33—8% 
Driving wheels, diameter outside tires, in............ 2 cee eee 70 


specifications omitted and the first sentence of Par. 10 changed 
to read as follows: “The bearings shall be cast with the mark: 
as shown on sheet ED-24 of the manual, latest revision.” 

Emergency Specifications for Hose: Because of limitation 
orders issued by the War Production Board, covering the use 
of natural rubber, and substitution of synthetic rubber, it has 
been necessary to revise the emergency specifications for thes 
products. These specifications are as follows: E-M-601-44— 
Hose, Air Brake and Train Air Signal; E-M-602-44—Gaskets, 
Air Brake Hose; E-M-603-44—Hose, Air, Gas and Oxygen; 
E-M-604-44—Hose, Cold Water, Wrapped and Braided; E-M- 
605-44—Hose, Steam and Hot Water ; E-M-606-44—Hose, Tender 
Tank. 

Emergency Specifications E-M-607-44 have been issued annul- 
ling the, present standard methods of tests for rubber goods, 
and adopting the standard methods of the A.S.T.M. 

Specifications M-906-39, new car oil have been changed to 
read: Sec. I, Par. 2: Item (3) corrected to read as follows: 
“(3) Pour Point, upper maximum—.” Par. 4: Last line of this 
paragraph corrected to read: "Pour point test.“ 

New specifications covering machine bolts and nuts, identified 
as M-125-44, have been prepared. It is recommended that thes: 
specifications be submitted to letter ballot. The Locomotive 
Construction Committee and the Car Construction Committee 
have approved them. 

In accordance with present practice, the following standard 
specifications, which had not been revised within the past si 
years, were reviewed, with the idea of bringing them up to date. 
No changes were recommended, and they are therefore identified 
as Reaffirmed.“ These are as follows: M-301-37—Iron and 
Steel Chain; M-401-37—Brake Shoes. E | 

The report was signed by T. D. Sedwick (chairman), engineer | 
of tests, C., R. I. & P.; C. B. Bryant (vice-chairman), assistant 
to vice-president, Southern; F. Zeleny, engineer of tests, C., P 
& Q.: H. G. Burnham, engineer of tests, N. P.; H. P. Hass. 
engineer of tests, N. V., N. H. & H.; J. R. Jackson, engineer o: 
tets, Mo. Pac.; H. G. Miller, mechanical engineer, C., M., St. P. 
& P.; L. B. Jones, engineer of tests, Pennsylvania; W. R. Hiede- 
man, engineer of tests, B. & O.; W. F. Collins, engineer of tests, 
N. Y. C.; W. Bohnstengel, engineer of tests, A., T. & S. F.; R. 
McBrian, engineer standards and research, D. & R. G. W. 

The report was accepted and necessary items ordered referred 
to letter ballot. | 


Cylinders, number, diameter and stroke, inn 2—20 x 
Boiler pressure; IDes . sees. onn son qoa aE 250 
. SEN TRES. e 45.6 
Heating surfaces, sq. ft.: 
Firebox, includ. arch tubes. 199 
Tubes and flues e ho vss cows uda awe arse SeSTE 
Evaporative; «total 1c. oo 3 R ves RYE o bra Rn a 2,576 
Comb. evap. and superhea e.. 3,320 
Tender: € 
Water 'capácity, Imp. gal. (eie esse e e 8,000 
Fuel capacity; Ons: 515s A A keit So ajo oleic 0) vis E 1452 


The Canadian Pacific will replace many of its older passenger locomotives after the war— This one recently built at the Angus shops will be 
used as a design standard after mechanical changes dictated by its performance in regular service have been made 
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(Turn to next left-hand page) 


Railway Mechanical Engineer 
JULY, 1944 


— 


July, 1944 


^^ CHILLED CAR WHEEL manufacturing methods 


Standards of plant performance for chilled wheel manufacture have required closer 
control of key operations. The development of better instrumental control has been 
on important feature of our research program. Notable among the accomplishments 
of this. department are 

1. The calibration, repair and standardization of pyro-metric equipment for the industry. 


2. The manufacture of thermo-couples for the industry, especially designed for our 
Operating requirements. 


3. Manufacture of gauges and other test equipment for our Inspection Department. 


Association inspectors maintain constant rigid checks on all member plants. Every wheel must meet the 
following inspections: 
T. Chill test block taken al leas! once in every 10 wheels poured. 4. Drop tes? of finished wheel (AAR, Specifications), 
2. One complete chemical onalysis block with each heot. 3. Thermal test of finished wheel (AA. K. Specifications], 
3. Consiont pyrometer checks for occurate processing tempera- 6. Test for perfect rolvadity, 
ture. 7. nene hordness test for maximum ond minimum chill limits. 


230 PARK AVENUE, NEW YORK, N. Y. * 445 NORTH SACRAMENTO BOULEVARD, CHICAGO, ILI. 
Orgenized te echieve: Uniform specifications — Uniform inspection — Uniform product 
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NEWS - 


Steel Allocations for Third 
Quarter of 1944 


Tue Office of Defense Transportation, as 
claimant agency for the transportation in- 
dustry under the War Production Board's 
Controlled Materials Plan, has been allotted 
for this year’s third quarter 1,378,524 short 
tons of carbon steel with “proportionate 
amounts” of alloy steel copper and alumi- 
num. As the announcement put it O.D.T.'s 
requests “were granted almost in full.” 

The carbon-steel allotment for freight 
cars is 305,000 tons, “enough to cover all 
orders on hand for freight-car production 
in the fourth quarter," when the third- 
quarter allotment will be used. It has been 
learned that the fourth-quarter orders call 
for a total of 16,300 cars. The allotment 
for locomotive production is 42,500 tons. 


WPB Changes Allotment Sched- 
ules for Càr Material 


IN order to assure procurement of com- 
ponent parts to meet delivery schedules, the 
War Production Board has found it neces- 
sary to extend to seven months the so-called 
"lead time" between approval of the mate- 
rial schedules for freight-car construction 
and actual delivery of the cars, the new 
Railroad Car Builders Industry Advisory 
Committee was informed at its first meet- 
ing on May 25. 

The government presiding officer for the 
committee was David W. Odiorne, chief of 
the rolling-stock section of the WPB Trans- 
portation Equipment Division. Members of 
the committee now are W. C. Bower, vice- 
president purchases and stores of the New 
York Central; T. M. Evans of the Mt. Ver- 
non Car Manufacturing Co.; K. W. Fischer, 
assistant to the president of the Chicago, 
Burlington & Quincy; K. C. Gardner of 
the Greenville Steel Car Co.; R. L. Gil- 
lispie of the Bethlehem Steel Co.; C. A. 
Gill, vice-president operations and mainte- 
nance of the Reading; A. Van Hassel of 
Magor Car Corp.; T. P. Gorter of Pull- 
man-Standard Car Manufacturing Co.; 
Frank A. Livingston of Ralston Steel Car 
Co.; J. F. McEnulty of Pressed Steel Car 
Co.; and R. A. Williams of the American 
Car and Foundry Co. 

The committee was told by WPB repre- 
sentatives that the equivalent of 85,500 
freight cars will be scheduled for 1944 pro- 
duction, including the carry-over from 
1943’s schedules. The figure, however, in- 
cludes allocations to all claimant agencies, 
including the military services, their quotas 
of smaller cars having been converted for 
statistical purposes to equivalent standard 
cars. The actual production in 1943, includ- 
ing the “compensated units” representing 
military service allotments, was about 68,- 
700 cars, they indicated. 

The WPB representatives predicted that 
the overall freight-car production require- 
ments in 1945 will be smaller than this 


year, depending on manpower conditions, 
the availability of components, and the suc- 
cess attained in maintaining the new “lead 
time” schedule. In setting up production 
programs for earlier periods a lead time of 
four months was considered adequate, but 
difficulties in obtaining components to meet 
delivery schedules upset this arrangement. 
It was indicated that the WPB will defer 
its authorization of material allotments to 
car builders until it determines that the 
builder has made arrangements to order his 
materials. 

Members of the committee recommended 
abandonment of the quota system of plan- 
ning freight-car production when this year’s 
program is completed, pointing out that the 
situation has changed since the system was 
introduced in December, 1942, when orders 
on builders' books exceeded available mate- 
rials or facilities. 


Top Priority on Freon for Air- 
Conditioned Pullmans 


Tue Surgeon General's Office of the 
Army has granted a top priority on freon 
so that every Pullman sleeping car using 
that refrigerant will be made ready for in- 
stant use this summer for moving invasion 
casualties from seaports to hospitals. As a 
result, regular passengers will get the bene- 
fit of air-conditioned service on the cars 
when they are not in hospital-train service. 

The decision to provide the freon for all 
sleepers requiring it for their air-condition- 
ing equipment was made to avoid any delay 
in having air-conditioned cars near what- 
ever port of debarkation would need them. 


-of the Western Railway Club, held at Chi- | 


Rolling Stock Needs of Army 
Past Peak 

Because Army installations of railway 
equipment within the United States have 
been substantially completed, and because 
most of the requirements of such equip- 
ment for overseas use have been antici- 
pated, War Department expenditures ior 
such purposes in the fiscal year 1945 will 
take a downward trend, Maj. Gen. Charles 
P. Gross, chief of transportation, informed 
a House appropriations subcommittee at 
recent hearings on the Military Establish- 
ment Appropriation Bill for the next fiscal 
year. . 
Further overseas requirements are based, 
he explained, on the needs of rail lines now 
under Army control abroad and the an- 
ticipated needs for the operation of rail- 
roads in conquered countries. “Considera- 
tion has been given to the expected demoli- 
tion of a considerable portion of existing 
equipment,” he said. The estimates sub- 
mitted to the committee called for $90. 
000,000 for railroad equipment, based on 
requisitions from the military railway serv- 
ices to meet needs for movement forward 
in conquered territories. In addition, $11&- 
000,000 for lend-lease railroad equipment 
was included in the Army’s estimate d 
its fiscal 1945 requirements. 


Western Railway Club Officers 
for 1944-45 


AT the recent annual meeting and dinner 


(Continued on next left-hand page) 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the June Issue 


Locomotive ORDERS 


No. of Type of 5 
Road Locos. oco. Builder 
New York Central 4 6,000-hp. Diesel-electric ..... Electro-Motive 
FREIGHT-CAR ORDERS 
No. of Type of 7 
Road Cars ar Builder 
Bangor & Aroostook .... 52 40-ton box .. ..Magor Car Corp. C 
Chicago & Eastern Illinoi 200 50-ton hopper . Mt. Vernon Car Mig. Co. 
Florida East Coast ... 50¹ 50-ton box .. Magor Car Corp. C 
Pacific Fruit Express . 500 Refrig. .... ..Mt. Vernon Car Mig. 00 
500 r ..Mt. Vernon Car Mig. Co. 
New York Central 1,000? 55-ton hopper Pressed Steel Car Co. C 
1,000? Sion don American Car & Fdry. (^ 
Western Pacifiazͤ ee 3503 50-ton boek Mt. Vernon Car Mfg. Co. 


No. of Type of x 
Road Cars ar Builder 
Donora Southern anws 50 70-ton hoppeert.t 
Kansas City Southern ........... 175 50-ton. boo 
100 70:ton hoppe fkk e's 
25 70-ton covered hopper 
100 90-ton covered hopper 
Missouri Pacific .........2065 wis 25 70-ton hopper 
Western Pacific syisa aeni setka 100 70-ton- gondolas ..5.5..... ceret ene aniis 


PassENGER-CAR INQUIRIES 


No. of Type of 4 
Road Cars Car Builder 
New York, Chicago & St. Louis.. 5 Ea e ENDENE rera rna 


1 For express passenger-train service. 


2 Orders originally pacea with Despatch Shops, Inc., as reported in the May issue. 


Order unconfirme: 


i Engineer 
Railway Mechanica) J. 180 


LOCOMOTIVE WORKS 


ily, 1944 


To handle its heavy fast freight traffic, especially be- 
tween Chicago and Detroit, the Pere Marquette put 
fifteen 2-8-4 Lima Locomotives in operation in 1937, 
twelve additional ones in 1941, and has now added 
twelve more; making a fleet of 39 of this type placed 
in service in the last seven years. 


Of the latest twelve, five are equipped with Locomo- 
tive Boosters. These have a main cylinder tractive power 
of 69,350 pounds and a total tractive power of 83,450 
pounds. They have 26" x 34" cylinders and 69" drivers. 


1 
LIMA 


INCORPORATED 


LIMA LOCOMOTIVE WORKS INCORPORATED, LIMA, OHIO 
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cago, the following officers were elected for 
the ensuing year: President, R. D. Long, 
general purchasing agent of the Chicago, 
Burlington & Quincy; first vice-president, 
J. M. Nicholson, assistant to vice-president 
of the Atchison, Topeka & Santa Fe; sec- 
ond vice-president, T. D. Beven, vice-pres- 
ident of the Elgin, Joliet & Eastern; treas- 
urer, Albert Shiffers, Jr., Union Tank Car 
Company ; executive secretary, E. E. Thulin, 
E. E. Thulin Company. 

The following new directors were elected : 
R. D. Bryan, mechanical assistant, A. T. 
& S. F.; J. D. Rezner, superintendent car 
department, C. B. & Q.; W. H. Hillis, chief 
operating officer, C. R. I. & P.; W. A. 
Johnston, assistant general manager, I. C.; 
C. H. Kenzel, purchasing agent, E. J. & E.; 
W. S. Morehead, general storekeeper, I. C.; 
A. E. Biddle, Cardwell- Westinghouse Com- 
pany; A. F. Becker, American Arch Com- 
pany, Inc.; F. P. Biggs, American Brake 
Shoe Company; E. H. Mattingley, Stand- 
ard Railway Equipment Company; J. I. 
Thompson, Ingersoll-Rand Company ; J. E. 
Wright, Edward G. Budd Manufacturing 
Company. 


Three Roads to Build Diesel 
Maintenance Facilities 


Erie.—The Erie has awarded contracts 
for the construction of new Diesel servic- 
ing, maintenance and repair facilities at 
Marion, Ohio, which will involve a total 
expenditure of approximately $450,000. The 
facilities will include a combination main- 
tenance and repair shop, approximately 220 
ít. by 110 ft, with cleaning and recondi- 
tioning bays; an outside servicing platform 
for fueling locomotives from a 10,000-gal. 
fuel oil storage station, a half-ton per hour, 
semi-automatic sanding plant with 15,000 
cu. ft. wet sand storage, and a locomotive 
washing plant. The new shop, which will 
be of steel frame construction, will have 
concrete foundations and floors, brick and 
glass-block exterior walls, two inspection 
and repair pits, and a 60-ton truck drop 


table. 

Other features of the shop will be locomo- 
tive floor-level working platforms through- 
out the light maintenance section, a central 
lube oil storage and distribution plant, a 
distilled- water plant for replenishing Diesel- 
engine cooling-water supplies, and a 25-ton 
overhead traveling crane in the heavy re- 
pair section. A contract for all of the fa- 
cilities, except the sanding plant, has been 


awarded the Hunkin-Conkey Construction: 


Company, Cleveland, Ohio. The contract for 
the sanding plant has been awarded the 
Ross & White Company, Chicago. 


New York, New Haven & Hartford.— 
The New Haven has awarded contracts for 
an addition to its wheel shop and an ex- 
tension of the monorail structure at Read- 
ville, Mass., at estimated cost of $40,000, 
to the Tredennick-Billings Company of 
Boston, Mass. 

Northern Pacific.—A contract has been 
awarded the Atherton Construction Com- 
pany, Seattle, Wash., for the construction 
of a new Diesel maintenance shop at Au- 
burn, Wash. The main building will be 
75 ft. by 230 ft. with a 50-ft. by 121-ft. 
addition for a machine shop and a lean-to 
addition 109 ft. by 15 ft. for wheel storage. 
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The shop will be of concrete and brick con- 
struction with steel columns and roof trusses 
and glass block window areas. It will have 
one through track and two additional tracks 
for servicing Diesel locomotives, an 80-ton 
drop table, 18 ft. long, and a 25-ton over- 
head traveling crane over one track. All 
track will be constructed over pits and the 
floor level outside will be depressed; in ad- 
dition, platforms will be constructed along- 
side at the level of the locomotive floor. 


The total cost of this project, including 
shop machinery and equipment to be fur- 
nished by the railroad, will be about $400,- 
000. 


Southern.—The Southern has authorized 
the construction of a Diesel-electric loco- 
motive repair shop at Alexandria, Va., at 
an estimated cost of $297,766. 


Pennsylvania To Enlarge Repair 
Facilities at Sunnyside 


Tue Pennsylvania plans to lay additional 
tracks and make other improvements to the 
passenger-car repair facilities at its Sunny- 
side yard, Long Island, N. Y. The additional 
facilities, which are required for the han- 
dling of a largely increased number of cars, 
will include the laying of 425 ft. of car re- 
pair track, installation of an additional drop 
pit with pneumatic jack for removing and 
replacing wheels under passenger cars, and 
the erection of a crane to handle wheels 
from the drop pit track. The yard now has 
facilities for repairing 6,200 cars annually, 
but increased traffic during the first four 
months of this year has made it necessary 
for the railroad to send 482 cars for repair 
to the Greenville car shops in Jersey City, 
N. J. With the completion of the additional 
facilities, all passenger car repair work will 
be done at the Sunnyside yard. 


Average Carload in 1943 a New 
All-Time High Record 


In 1943 the average loading of carload 
freight reached a new record high of 41 tons 
per car, according to data complied by thc 
Association of American Railroads. This 
made the fifth consecutive year in each of 
which a new high record was established. 
The average iricrease over 1942 was 0.9 tons 
per car. À new high record was set also in 
each individual commodity group. 


Credit for the substantial saving in trans- 
portation thus obtained was assigned both 
to the effective enforcement of O. D. T. Gen- 
eral Order 18-A and to the continued coop- 
eration accorded the railroads by the ship- 
pers and receivers of freight, according to a 
statement by W. C. Kendall, chairman of 
the A. A. R: Car Service Division. It was 
pointed out that the handle the carload ton- 
nage moved in 1943 at the average load 
prevailing in 1942 would have required 809,- 
655 more carloads during the year, or an 
average of 2,600 for every working day. 
On the basis of the average turn-around 


Miscellaneous Publications 


Annual Proceedings of the Railway Fuel 
and Traveling Engineers’ Association. T. 
Duff Smith, secretary-treasurer, 327 South 
La Salle street, Chicago 4. Price, $3. 
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time maintained in 1943, this heavier la: 
ing released for other service about 32.44 
cars. 

The average load for the principal ce 
modity groups, 1943 as compared to the py 
ceding year, was stated as follows: 
ucts of Agriculture, 34.1 tons against M 
Animals and Products, 15.4 tons 
14.6; Products of Mines, 54.8 tons agaid 
54.4; Products of Forests, 35.5 tons ag 
33.0; and Manufactures and Miscell 
31.4 tons against 30.1. 


Judge Hay Heads War Manpove 
Commission 


Tue War Manpower Commission has 
nounced the appointment of Judge 
M. Hay of St. Louis, Mo., as exec 
director and deputy chairman of the ca 
mission to succeed Lawrence A. Apph 
Judge Hay, who recently has been gen 
counsel of the W. M. C., formerly was con 
sel for the Railway Labor Executives Ass 
ciation, and in that connection was act 
in wage negotiations, particularly as ch 
counsel for the operating brotherhoods 
the so-called Morse board proceeding: 
1941. 


Military Railroad Men Cited b 
General Clark 
THE entire Military Railway Servic i 
Italy, under the command of Brig. 64 
Carl R. Gray, Jr., has been awarded by 14 
Gen. Mark W. Clark, the Fifth 
Plaque and Clasp for "excellence in d 
pline, performance, merit,“ Allied Fu 
M. R. S. Headquarters reports from luly 
This recognition, which ordinarily is at 
corded only to units within the comman 
of the Fifth Army, is the highest yet t» 
received by military railroaders, and in cere 
monies timed to take place on his 55th bint 
day, General Gray received the award b 
fore members of his entire railroad sta 
and a number of officers of his operatur 
and shop units. General Clark's dena 
chief of staff presented the elaborate inbi 
Italian wood tablet to the M. R. S. Direct 
General, together with a letter from be 
Fifth Army's commanding general. Genel 
Clark had written, in part, as follows: 
“I have regarded with mounting admir 
tion the operations of the Military Railway 
Service in its support of the Fifth Amy. 
... Time and again, crucial materials a 
reinforcements could not have been brougit 
into action except for the outstanding Nc, 
formance of the Military Railway Servic. 


Pullman Employee Receives 
$2,275 for Suggestion 


Tue largest award so far to be paid unt! 
the suggestion system of the Pullman Cot 
pany, $2,275, was received by John H- 
Prince, assistant storekeeper at the c. 
pany's Calumet, IIL, shops on June 2. He 
proposed that the worn gear units used in 
drive generators and air-conditioning equip 
ment on lightweight Pullman cars be rew- 
ditioned at the shops instead of being n. 
turned to the manufacturer for overhauu 
Since the idea was placed in effect m8 
than a year ago, the company has S84 
$23,228, after spending $17,951 for new tos 
and equipment for reconditioning 163 unit. 
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In Canada: 


ECOGNIZING the trend in locomotive 

design toward higher boiler pres- 
sures, and noting the many new factors 
in current steam locomotive operation, 
the new Type E' Booster has been de- 
veloped expressly to meet today's con- 
ditions. 

For each Booster application the 
proper gear ratio is selected for a given 
boiler pressure, wheel diameter, and 
adhesive weight to obtain maximum 
Booster power. A special starting feature 


FRANKLIN RAILWAY 


SUPPLY 


Mm 


- 
— 
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enables the new Type E' Booster to 
develop full initial starting effort, and a 
new air control assures efficient Booster 
operation and engagement at higher 
speed. Dynamic balancing contributes to 
smooth operation, particularly at higher 
operating speeds, and the roller bearing 
crankshaft, securely housed in the en- 
gine bed, makes for smooth running, 
freedom from lost motion, and long life 
with minimum maintenance. 

*Trade Mark Reg. U. S. Pat. Off. 


* CHICAGO 


COMPANY, LIMITED, 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK 
MONTREAL 
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Santa Fe to Undertake Elec- 
tronics Studies 


THE Atchison, Topeka & Santa Fe plans 
to “fully explore and develop the use of 
electronics, particularly in the application 
of carrier and radio type communication 
to railway service in terminal and yard 
operations, between the front and rear of 
trains, between trains en route and dis- 
patchers, on work equipment during emer- 
gencies, for control of train operation 
from a fixed point, for remote control of 
switches from locomotives, and for bridg- 
ing gaps during wire line prostrations.” 
To carry out the studies, L. R. Thomas, 
system telegraph engineer, has been ap- 
pointed electronics engineer. A sketch of 
Mr. Thomas’ career appears in the Per- 
sonal Mention columns. 


*The Steam Locomotive"— 
A Correction 
IN the review of the second edition of 
this book by Ralph P. Johnson on page 
272 of the June issue the price is incor- 
rectly given; it is $5. 


Bottom Rod and Brake Beam 
Safety Supports 


Tue A.A.R, Mechanical Division, has 
notified all car owners in a circular letter 
dated June 23 of the following modifica- 
tion of Interchange Rule 3, Par. (b-8), 
effective July 1, 1944: "(b) (8) Bottom 
rod and brake beam safety supports, A.A.R. 
recommended practice, or A.A.R. approved 
equivalent, required on all cars built new 
or rebuilt on or after August 1, 1933. Ef- 
fective January 1, 1945, the foregoing re- 
quirement will also apply to all cars. In 
interchange." : 

(Note eliminated). 


Rock Island Gets Permits for 
Radio Stations 


Tue Federal Communications Commis- 
sion on May 30 granted application of the 
Chicago, Rock Island & Pacific for four 
construction permits for experimental Class 
2 radio stations to be used in conducting 
tests of radio communication under actual 
operating conditions in the railroad yards 
and on trains in Chicago and west to Lin- 
coln, Nebr. 

The Rock Island, the FCC announce- 
ment said, “has informed the commission 
that an actual program of experimentation 
will be undertaken to develop factual infor- 
mation regarding the use of very high fre- 
quency circuits and systems as a means of 
providing communication between the fol- 
lowing points in railroad service: (1) End- 
to-end of trains; (2) two-way yard-to- 
trains, engines or cabooses; (3) two-way 
yard-to-yard; (4) two-way dispatcher-to- 
trains, engines or cabooses; (5) two-way 
brakeman or flagman-to-trains, engines or 
cabooses.” 

Radiotelegraph and radiotelephone emis- 
sion is authorized, including the use of both 
amplitude modulation and frequency modu- 
lation. Frequencies authorized are within 
the bands 30 to 40 megacycles and 100 to 
400 megacycles, with a maximum power of 
10 watts. 
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The announcement further pointed out 
that since these stations will be operated at 
fixed locations, as well as on moving trains, 
it was necessary for the applicant to re- 
quest construction permits, inasmuch as sta- 
tions on railroad rolling stock only may be 
licensed without the stations having been 
previously authorized under construction 
permits. 


Captain Price Transferred 
from Holabird 


Cart. C. G. Price, IR., superintendent of 
the Holabird Transportation Corps Railroad 
Repair Shops, Holabird Signal Depot, Bal- 
timore, Md., has been transferred to another 
post. Captain Price reported for duty at 
Holabird as a Second Lieutenant on April 
7, 1941; became a First Lieutenant on July 
12, 1942, and a Captain on April 21, 1943. 
One of his first assignments was the over- 
hauling and modernizing of a number of 
locomotives which had been at the peak of 
their operating during the construction of 
the Panama Canal prior to its opening in 
1914. Many times during the past two 
years when rush deliveries were required 
on repaired locomotives Captain Price, 
who is qualified in the operation not only 
of steam locomotives but also of Diesel- 
electric and gas- mechanical locomotives, 
has acted as engineman in their deliveries 
to relatively distant points. He had learned 
to operate a steam locomotive at the age 
of 12. 

Captain Price was born on May 31, 1919, 
at Harrisonburg, Va. He received a Bach- 
elor of Science degree in mechanical en- 
gineering at the Virginia Polytechnic Insti- 
tute in 1940 and was then commissioned a 
second lieutenant in the Coast Artillery, 
Reserve. He was mechanical engineer of 
the Chesapeake Western at Harrisonburg 
when called to active duty with the Army 
on April 7, 1941. He is a member of the 
American Society of Mechanical Engineers, 
the American Railway Engineering Asso- 
ciation, and the Locomotive Maintenance 
Officers’ Association. 


The shops at Holabird are the largest of 
the Army's permanent rail equipment re- 
pair shops. During one week in April of 
this year more locomotives were received 
there for repair than were repaired at Hola- 


Capt. C. G. Price, Jr. 


bird during any one of the three years 193 
to 1940. A ceremony celebrating the shop- 
ping of the one-hundredth locomotive wa: 
held there on May 25. 


A. S. M. E. Discusses Car 
Materials at Pittsburgh 


AT the semi-annual meeting of the Ameri- 
can Society of Mechanical Engineers, held 
at the William Penn Hotel, Pittsburgh, Pa, 
on June 19 to 22, inclusive, the subject of 
modern structural materials for railway 
cars was discussed at a joint session ol 
the Railroad division and the Metals En. 
gineering division on the afternoon of the 
second day. The meeting was presided 
over by J. G. Adair, chairman of the Rail: 
road Division, and mechanical engineer, 
Bureau of Locomotive Inspection, Wash- 
ington, D. C. J. H. Romann, chairman 
the Metals Engineering Division, presided 
during part of the session. 


Three formal papers on the subject of the 
meeting were presented in sequence and fol- 
lowed by a general discussion. These papers 
included The Development and Trend i 
Modern Structural Materials for Raa 
Rolling Stock, by S. H. Badgett, mechanical 
engineer, Pressed Steel Car Company, Inc, 
Pittsburgh, Pa.; Structural Material for 
Railroads, by H. W. Gillet and S. L. Hoyt 
Battelle Memorial Institute, Columbus, 
Ohio, and Use of Aluminum in Railway 
Construction, by A. H. Woollen, railwa 
division engineer, Aluminum Company o 
America, Pittsburgh. Mr. Badgett's pape 
analyzed the characteristics of various type 
of steel, magnesium and aluminum as used 
in railway rolling stock. He emphasized 
the improvements in steel-making practice 
and said that when heat treatment does not 
give the desired physical properties, the 
use of alloys at somewhat increased cost 
must be resorted to. The second paper, 
read by Dr. Hoyt, also discussed the use oi 
modern materials in railway equipment, in- 
cluding cars and locomotives, and stressed 
the important part which recent metallur- 
gical developments have played in securing 
the most efficient use of these materials. 
Mr. Woollen confined his remarks to the 
use of light alloys, primarily aluminum in 
railroad rolling stock in which it has passed 
the experimental stage. He said that fab- 
ricating methods have now been largely 
standardized and present no particular dif- 
ficulties to equipment builders. 


In the discussion which followed presenta- 
tion of these three papers several members | 
commented on the rigid deflection limit in 
present A.A.R. passenger-car specifications 
which they said presents an unnecessary 
hardship to car designers who want to use 
either aluminum alloys or stainless steel as 
the principal structural material. It wa: 
recommended that individual car builders 
specialize in the respective types of con- 
struction for which they have the necessary 
shop equipment and perfected fabricating 
methods. In attaining minimum car weights. 
it was pointed out that the present relatively 
heavy weight of most car specialties con- 
stitutes a definite challenge to the manu- 
facturers of this equipment. . 

Following the general discussion of ma- 
terials utilized in building railway equip- 
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SECURITY CIRCULATORS 


Strengthen the Firebox Structure 


In addition to providing a positive flow of 
water over the CENTER of the crown sheet, 
Security Circulators act as struts in bracing 
the crown and side sheets, strengthening the 


firebox against extreme distortion. 


AMERICAN ARCH COMPANY, nc 


SECURITY CIRCULATOR DIVISION 


NEW YORK CHICAGO 


ment, a paper, Draft Gear Action in Train 
Service, was presented by title, the author 


being O. R. Wikander, mechanical engineer, 


Ring Spring Department, Edgewater Steel 
Company, Pittsburgh, Pa. This paper con- 
sisted primarily of a mathematical analysis 
of the characteristics of draft gears, based 
upon a study of the mechanics of an elastic 
bar subjected to external forces correspond- 
ing to those acting on trains under various 
conditions of service. Numerical examples 
were given showing the application of equa- 
tions given to assumed test trains. 


Locomotive Smoke Abatement 
Topic at Detroit Meeting 


THE Smoke Prevention Association, in 
session at Detroit, Mich., during the first 
full week of June, devoted June 8 to a 
roundtable discussion of railroad locomotive 
smoke abatement and fuel problems, the 
meeting being presided over by E. D. Ben- 
ton, fuel engineer of the Louisville & Nash- 


E.ectro-Motive Division, GENERAL 
Motors Corporation.—C. L. Olsen, district 
service engineer of the Electro-Motive divi- 
sion of the General Motors Corporation, 
with headquarters at Miami, Fla., has been 
appointed manager of the service department 
for the Eastern region, with headquarters at 
New York. Thorwald O. Robertson, district 
service engineer of the Western region, with 
headquarters at Los Angeles, Calif., has 
been appointed manager of the service de- 
partment for the Western region, with head- 
quarters at Los Angeles. The service de- 
partment for the Central region will be di- 
rected from LaGrange, III. 

* 


Tuomas MACHINE MANUFACTURING 
Company.—Edgar C. Thomas, .who was 
recently honorably discharged from the 
U. S. Army with the rank of major, has 
been elected vice-president of the Thomas 
Machine Manufacturing Company of Pitts- 
burgh, Pa. Before the war he was in charge 
of the company’s Chicago office and later of 
its Philadelphia, Pa., office. As vice-presi- 
dent he will direct sales, working through 
the Pittsburgh and Philadelphia offices, and 


with particular emphasis on foreign markets. 


+ 


H. K. Porter Company.—M. D. Bensley 
has been appointed general manager of the 
H. K. Porter Company’s three plants at Mt. 
Vernon, III., the Mt. Vernon Car Manu- 
facturing Company, the Wheel Foundry Di- 
vision of Mt. Vernon Car, and the JP. 
Devine Manufacturing Company. Mr. Bens- 
ley was graduated from Michigan Univer- 
sity and began his business career with Far- 
rar & Trefts, Inc., where he served as super- 
intendent of the boiler and tank shop for a 
number of years. In 1917 he purchased and 
operated the Frontier Bronze Corporation 
of Niagara Falls, N. Y. He subsequently 
was employed for several years as a manu- 
facturers’ agent in North Carolina and in 
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ville. J. E. Bjorkholm, superintendent of 
motive power, Chicago, Milwaukee, St. Paul 
& Pacific, opened the morning session with 
a paper on Management’s Viewpoint on 
Railroad Smoke, in which he credited the 
Association with much of the progress made 
in eliminating unnecessary smoke from 
steam locomotives and power plants and 
stressed the importance of utilizing adequate 
smoke prevention equipment, operating 
methods and particularly giving proper at- 
tention to the human element. Following 
Mr. Bjorkholm, H. J. Riddle, general road 
foreman of engines, Pennsylvania, Terre 
Haute, Ind., discussed Overfire Air Jets 
and Their Relation to Smoke Abatement. 
This subject was also discussed by Sumner 
B. Ely, superintendent of the Pittsburgh 
Bureau of Smoke Prevention, and other 
speakers. 

The afternoon session was opened with 
a paper on Reducing Terminal Smoke by 
L. G. Plant, Direct Steaming Corporation, 
Washington, D. C. Mr. Plant included 
in his report the results of a study over 


Supply Trade Notes 


1929 joined the Shenango Penn Mold Com- 
pany, Pittsburgh, Pa., in a sales capacity, 
later becoming assistant to the president and 
continuing with the company for 15 years.. 


+ 


W. H. Miner, Inc..—A dinner commem- 
orating the fiftieth anniversary of the found- 
ing of W. H. Miner, Inc., was held at the 
Union League Club, Chicago, on June 7. 
Participating in the celebration were Mrs. 


. William H. Miner, chairman of the board ; 


President A. P. Withall, Vice-President G. 
A. Johnson and 80 members of the com- 
pany, 27 of whom have been associated with 
it for 25 years or more. 

The first patent covering a tandem spring 
draft rigging was issued to William H. 
Miner in 1891 and 274 million car sets of 
this gear were installed up to the time that 
friction draft gears were developed to meet 
the demands of heavier modern railway 
service. From 1906 to date, about 274 mil- 
lion car sets of Miner friction gears have 
been supplied for railway use. 

Miner products, including certified draft 
gears and hand brakes, truck spring snub- 
bers, side bearing, car door fasteners and 
safety locking pins are now manufactured 
at four plants, located at Buffalo, N. Y., 
Beacon Harbor, Mich, Bramford, Ont., 
and Montreal, Que. This company estab- 
lished its first testing laboratory in 1909 
and extended these facilities until at the 
present time it has six drop hammers of 
9,000 and 27,000 Ib. designs, three of which 
are located at the plant at Buffalo, N. Y., 
two at the Chicago research laboratory and 
one at Montreal, for use in checking the ca- 
pacities of draft gears manufactured in 
Canada. 


* 


Tyson BEA RING Corporation. — Ed. R. 
Galvin has resigned as general sales man- 
ager of R. G. LeTourneau, Inc., Peoria, III., 
to become president and a director of the 


a... , 


a 40-month period of smoke conditions 
four engine terminals in Chicago, inc 
ing two enginehouses with typical 
smoke jacks, one with air ducts íor 
lecting and disposing of smoke and œl 
with direct-steaming equipment for fili 
locomotives and developing practically 
boiler pressure, with steam supplied ir 
stationary boilers, before fuel is imi 
the locomotive firebox. While the re: 
of this test were somewhat spotty, th 
number of minutes of dense smoke per n 
port was a minimum at the enginebeet 
equipped with the direct-steaming sy: 
Following Mr. Plant, P. T. Tolin 
ginehouse foreman, Pennsylvania, Jers 
City, N. J., described his methods of 
ing smoke at a busy engine terminal. 
C. Shove, general road foreman of engine 
New York, New Haven & Hartford, Ne 
Haven, Conn., also discussed this subje 
and emphasized the vital part which supe 
vision must play in accomplishing desir 
results. 


Tyson Bearing Corporation, Massill 
Ohio. Mr. Galvin was appointed a distr 
representative of the Caterpillar Tract 
Company, Peoria, in 1927, and later 
that organization as eastern sales marag 
and as general sales manager. In Nove 
ber, 1938, he resigned to become gem 
sales manager of LeTourneau, the posi 
he held at the time of his resignation. 


* 


Waiting Corporation.—G. M. De 
has been appointed manager of the Phi 
delphia, Pa., district office of the Whiti 
Corporation. Mr. Dennis was graduat 
from Cornell University. He has been 
Whiting for over 15 years in sales and d 
gineering work and was formerly on t 
staff of the Chicago district office. Th 
A. T. Herr Supply Company, Denver, Coli 
has been appointed sales representative 
railroad equipment in that territory by ti 
Whiting Corporation. 


* 


Hanna Stoker Company.—Fred & 
Murphy, formerly superintendent of equ 
ment of the Cleveland, Cincinnati, Chicaze 
& St. Louis, has been appointed vice-pre=~ 
dent of the Hanna Stoker Company at C 
cinnati, Ohio. 


en 


* 


TIMKEN RoLER Bearing Compaxy— 
Jules A. Morland, former New York re- 
resentative for the Timken Roller Beancc 
Company, has been appointed manager «i a 
new subsidiary, the Timken Roller Bear- 
ing Company of South America, organize 
to service Timken bearings now operata) 
in South America. : : 


* 


Hennessy Lusricator CouPAAY.—C. E 


Kinnaw has been appointed specht zeprese 
tative of the Hennessy Lubricator Compant. 


Mr. Kinnaw was formerly saMgeengimet 
(Continued on next left hand. page) 
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WITH ELESCO SUPERHEATERS PROVIDE 


WITH THE SAME BOILER DIAMETER. 


with the Sunbeam Electric Manufacturing 
Company and more recently with the trans- 
portation equipment division of the War 


Production Board. 
* 


AMERICAN LOCOMOTIVE CoMxPANY.—J. J. 
Smith, supervisor oí shops for the Balti- 
more & Ohio for the past fifteen years, 
has been appointed general superintendent 
of the Schenectady, N. Y., plant of the 
Mr. 
Smith joined the B. & O. as a machinist at 
Connellsville, Pa., in 1911, and subsequently 
was appointed assistant foreman, general 
foreman, shop inspector, and supervisor of 


American Locomotive Company. 


shops. 
* 


AIR Company; 


REDUCTION 


Company. 
* 


ScuLLIN Stee, Company.—R. C. Geekie, 
sales representative of the Scullin Steel 
Company, St. Louis, Mo., since 1936, has 
been appointed assistant to the president 
in charge of sales to assume the duties 
of the late G. L. L. Davis, former vice- 


president in charge of sales. 


CooPER-BESSEMER CORPORATION. — Wil- 
liam F. Lamoreaux has been appointed re- 
search metallurgist of the Cooper-Bessemer 
Corporation. Mr. Lamoureaux, who for the 
past three years has been director of re- 
search for the Meehanite Metal Corporation, 
will divide his time between the company’s 
plants at Mount Vernon, Ohio, and Grove 


City, Pa. 


SUPERHEATER Company, Lrp.— C. A. 
Odell, vice-president of the Superheater 
Company, Ltd., of Montreal, Canada, has 


been elected president to succeed F. A. 


C. A. Odell 


Schaff, who becomes chairman of the board. 
H. E. Brown, who has been general mana- 
ger since March, 1934, and assistant to Mr. 
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UNITED 
STATES INDUSTRIAL CHEMICALS Company. 
—Dr. Lawrence W. Bass, director of the 
New England Industrial Research Founda- 
tion, has been appointed associate director 
of research of the Air Reduction Company 
and the United States Industrial Chemicals 


Odell, has been elected vice-president in 
G. S. Thomson, 
manager of the Sherbrooke, Que. works, 


charge of operations. 


F. A. Schaff 


has also been elected a vice-president. 


C. A. Odell was formerly associated with 
He joined the 
Superheater Company, Ltd. in 1919 as 
assistant to the vice-president and subse- 
quently served as assistant secretary and 
assistant treasurer, manager and general 


the Canadian Pacific. 


G. S. Thomson 


manager. He was elected vice-president in 
1926. 

F. A. Schaf was senior vice-president 
of the company from July, 1920, to July 
1940. In the latter month he was elected 
president. He is also president of the asso- 
ciate company, the Superheater Company 
of New York. 

G. S. Thomson, who joined the company 
in May, 1916, had been manager of the 
Sherbrooke works for the past 24 years. 

* 


Youncstown STEEL. Door Company; 
CaMEL SALES Company.—A. G. Dohm and 
L. F. Duffy, formerly vice-presidents of the 
Camel Sales Company, (wholly owned sub- 
sidiary of the Youngstown Steel Door 
Company), have been elected vice-presidents 
of the Youngstown Steel Door Company, 
with headquarters at Chicago. J. D. Ryan, 
formerly with the Ryan Car Company, 
has become associated with the sales de- 


partment of the Youngstown Steel Dar 
Company. E. C. Browne, assistant vice- 
president of the Camel Sales Compan, 
has been elected vice-president of that 
company, with headquarters as before at 
Chicago, and L. C. l'oss, assistant vice. 
president, has been elected assistant to the 
president. 

* 


W. F. BovrE has been appointed manager 
of gas-turbine activities at the Steam Divi- 
sion of the Westinghouse Electric & Manu- 
facturing Company, Philadelphia, Pa. Mr. 
Boyle, who is a graduate of Pratt Institute, 
has been with the Steam Division and t 
Middle Atlantic sales district of the West- 
inghouse Company since 1927 when he com- 
pleted the company's graduate student train- 
ing course at East Pittsburgh. Prior to his 
new assignment he was manager oí the 
Marine Section of the Steam Division Ap- 
plication Department and before that was 
manager of the Division's sub-contracting 
department. 

* 


Batpwin Locomotive Works, STAND 
ARD STEEL Works Duiviston Hohn Di 
Tyson has been elected divisional vice 
president in charge of the Standard Steel 
Works Division. Mr. Tyson has been 
a member of the Standard Steel Works staff 
since 1923 when he joined the metallurgical 
department upon completion of his studies 
at Pennsylvania State College. He subse- 
quently was appointed assistant metallurgi- 
cal engineer, chief metallurgist in 1931, 
and manager of sales and metallurgy in 
1943. 

* 


BarpwiN Locomotive WonkKs.—Frank K. 
Metzger has been elected vice-president in 
charge of sales of the Baldwin Locomotive 
Works. Mr. Metzger first became asso 


Frank K. Metzger 


ciated with Baldwin in 1909 when he was 
employed by the Standard Steel Works 
Company, a wholly owned subsidiary. He 
was appointed successively sales manager, 
vice-president in charge of sales, and, in 
1930, vice-president and general manager 
in charge of operations and sales of the 
Standard Steel Works. Shortly after 
Standard Steel became a division of the 
parent company, he was elected divisional 
vice-president of Baldwin in charge of that 
division. 


Railway Mechanical Engineer 
JULY 


WortTHINGTON Pump & MACHINERY 
RPCRATION.—The Worthington Pump & 
achinery Corporation has purchased the 
lectrice Machinery Manufacturing Com- 
ny of Minneapolis, Minn. The Electric 
achinery Company's major lines include 
nchronous motors for direct drive for 
wer plant and industrial machinery and 
xtric generators for steam and internal 
mbustion engines. The company will 
ntinue to operate independently of the 
her Worthington activities under its pres- 
t executive management. 


+ 


AMERICAN CAR AND Founpry COMPANY. 
F. F. Udstad has returned to the Amer- 
in Car and Foundry Company as as- 
tant to the general mechanical engineer 


S. F. Udstad 


ith headquarters at Berwick, Pa. For the 
ist two years Mr. Udstad was assistant 
lief of the rolling stock section, Trans- 
tation Equipment Division of the War 
roduction Board. He served in the army 
uring the first World War, and became 
graduate of Missouri University in 1922 
ith a degree in mechanical engineering. 
le was appo'nted assistant city engineer 
t St. Charles, Mo., in 1922 and from 1923 
) 1924 worked with the Moreno-Burkham 
onstruction Company in St. Louis, Mo. 
le joined the American Car and Foundry 
ompany in St. Charles in 1924 as car 
raftsman and was transferred to the gen- 
ral engineering office at Berwick in 1932, 
ssigned to calculations of stress and 
‘rain, railroad car development division. 
Ir. Udstad was appointed assistant me- 
hanical engineer in charge of passenger 
ars in April, 1938. 


* 


AMERICAN. Car AND FoUNDRY COMPANY. 
-Charles J. Hardy, chairman of the board 
i the American Car and Foundry Com- 
any, was awarded the honorary degree of 
Joctor of Laws by De Paul University 
n June 7. Mr. Hardy is a graduate of 
olumbia University Law School He 
vas general counsel for the American Car 
nd Foundry Company for 25 years prior 
o his election as president in March, 1933. 
* 


Oxwetp Rattroap SERVICE COMPANY.— ' 
Wuscoe Burnett, Jr., sales manager of the 
Jxweld Railroad Service Company, Chi- 


lailway Mech. 
ULY 1944 anical Engineer 


cago, has been elected vice-president in 
charge of sales. Mr. Burnett was born at 
Paducah, Ky. and was educated at the 
University of Virginia. Since 1920 he has 
been associated with various units of the 
Union Carbide & Carbon Corporation. His 
first position was with the Oxweld Acety- 
lene Company in New York. Four years 
later he was transferred to the Export 
department of the Union Carbide Company 


Muscoe Burnett, Jr. 


and still later was appointed assistant divi- 
sion manager of the Linde Air Products 
Company at Chicago. In October, 1935, 
he became assistant sales manager of the 
Oxweld Railroad Service Company and on 
February 1, 1937, was appointed sales 
manager. 


* 


ReyNnotps Metats Company.—James E. 
Friend, deputy associate director of the 
Mechanical Section of the Division of Rail- 
way Transport of the Office of Defense 
Transport of the Office of Defense Trans- 
portation, with headquarters at Chicago, 
has been appointed sales manager of the 
Railway Supply division of the Reynolds 


James E. Friend 


Metal Company at Chicago. Mr. Friend 
was born at Rawlins, Wyo., on July 9, 
1890. He entered the employ of the Union 
Pacific in 1906, serving successively as a 
call boy, engine dispatcher, machinist ap- 


prentice and machinist. In 1912, he en- 
tered the service of the Texas & Pacific 
as a machinist at Texarkana, Tex.; in 
1915 became a foreman, and in 1916 gen- 
eral foreman at Toyah, Tex., and Baird. 
In May, 1918, he entered military service 
and served as a first lieutenant with the 
50th Engineers overseas. He returned to 
the Texas & Pacific in August, 1919, as 
general foreman at Baird, Tex., and in 
December, 1916, was transferred to El 
Paso, Tex. In September, 1921, he left 
the Texas & Pacific to become foreman 
of the Los Angeles & Salt Lake at Milford, 
Utah, and returned to the Texas & Pacific 
in January, 1922, as assistant master me- 
chanic at Marshall, Tex. In July, 1922, 
he was appointed master mechanic and as 
such served at Alexandria, La., Shreveport, 
Big Spring, Tex. and Ft. Worth. In 
October, 1942, Mr. Friend was granted 
a furlough from the Texas & Pacific to 
serve as deputy associate director in the 
Mechanical Section of the Office of Defense 
Transportation at Washington, D. C. In 
January, 1943, he opened an office in Chi- 


cago to supervise the activities of the 
section in the Western region. 
* 
Cuicaco Raiway EgQuipMeNT Com- 


pany.—E. H. Leisch, district sales man- 
ager of the Adams & Westlake Company, 
has been appointed Eastern sales manager 
of the Chicago Railway Equipment Com- 
pany. Mr. Leisch was born on December 
1, 1898, and in 1926 entered the employ 


E. H. Leisch 


of the Adams & Westlake Company. From 
1926 to 1936, he was manager of the New 
York office and district sales manager 
at New York. In the latter year he was 
transterred to Chicago, where he was 
located until his recent appointment. 


* 


SyMINGTON-GouLp ConPORATION.—J. 4. 
Sauer, executive vice-president of the Sym- 
ington-Gould Corporation, has been elected 
president with headquarters at Rochester, 
N. Y., to succeed Charles J. Symington, 
who is now chairman of the board. Mr. 
Symington continues to direct the general 
policies of the company from New York. 

C. J. Symington was graduated from 
Amherst College. He began his career as 
an apprentice with the West Virginia Pulp 


(Continued on second left-hand page) 
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JIESEL POWER 


T Boston and Maine has recently 
strengthened its motive power by the 
addition of four General Motors 5400 Hp. 


Diesel Freight Locomotives (with fourteen 
more to follow) and now joins the fat 
growing group of railroads using GM j 
Triple Diesel Service — Freight — Passenger 
— Switcher. 


* LET'S ALL BACK THE ATTACK- BUY MORE WAR BONDS y 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS CORPORATION LA GRANGE. ILLINOIS. U.S. A. 


BOSTON 


GENERALAT OTORS 


LOCO! EOTIVES 


——27— 


& Paper Company in 1902; was appointed 
assistant manager of the Sayre, Pa., Stamp- 
ing Company in 1903, and manager of the 
Cayuta Manufacturing Company of Sayre 
in 1905. He was assistant manager of T. 


H. Symington & Company at Baltimore, 
general 


Md., from 1907 to 1911; sales 


Charles J. Symington 


agent for the company at Chicago in 1911- 
12, and vice-president in charge of sales, 
with headquarters in New York, from 1912 
to 1919. He was elected president of the 
Symington-Gould Corporation in 1919. 

J. A. Sauer began his career as an office 
boy and stenographer in the Baltimore, 


J. A. Sauer 
Md., office of the original T. H. Syming- 


ton & Company 35 years ago. He will 
remain at Rochester, N. Y., during the 
present emergency, or as long as may be 
desirable in view of the critical labor 
shortage in the company's plants at Roches- 
ter and Depew, N. Y. 


+ 


Cuicaco MALLEABLE CASTING COMPANY. 
—Charles A. Benz, manager of the Railroad 
division of the Chicago Malleable Casting 
Company, and its subsidiary, the Allied 
Steel Castings Company, has been promoted 
to general sales manager of both companies, 
with headquarters as before at Chicago. 
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Union Carbide & Carbon 
Corporation 


The following have recently been elected 
presidents of Union Carbide & Carbon Cor- 
poration subsidiaries : 

CARBIDE & CARBON CHEMICALS CORPORA- 
TION; (CARBIDE & CARBON CHEMICALS, 
Ltp—Dr. Joseph G. Davidson. 

NATIONAL CARBON COMPANY ; CANADIAN 
Nationat Carson Company.—arthur V. 
Wilker. 

Evectro METALLURGICAL COMPANY; 
ELECTRO METALLURGICAL | COMPANY OF 
Canapa: Haynes STELLITE COMPANY; 
MICHIGAN NORTHERN Power COMPANY; 


Union CRE Company OF CANADA.— 
Francis P. Gormely. 
ELECTRO METALLURGICAL SALES Corro- 


RATION.—John D. Swain. 

BAKELITE CORPORATION. — James W. Mc- 
Laughlin. 

LINDE Atk Pronucts Company; PREST- 
O-Lite Company; Domirnxton OXYGEN 
Company, Lb.; Prest-O-Lite COMPANY 
or Canapa.—Stanley B. Kirk. 

UNITED States VANADIUM 
tion.—John R. Van Fleet. 


CORPORA- 


Francis P. Gormely, president of the 
group comprising Electro Metallurgical, 
Haynes-Stellite, Michigan Northern, and 


Union Carbide of Canada, is a graduate - 


Francis P. Gormely 


of Michigan University (1909) where he 
received a degree in electrical engineering. 
Immediately upon graduation he joined 
the Union Carbide Company of Sault Ste. 
Marie, Mich. as an electrician, and has 
served that company continuously in various 
production and executive capacities since 
that time. 

John D. Swain, president of the Electro 
Metallurgical Sales Corporation, is a grad- 
uate of DePauw University (1912). He 


Army-Navy “E” Awards 


Fanstecl. Metallurgical Corporation, North 
Chicago, Ill. Second award. 

Ardco Manufacturing Company, North Ber- 
gen, N. J. Fourth star. 


joined the Union Carbide Sales Company 
at Chicago in 1915. He served in tle 
Army air corps during the first world wat 
He resumed his sales work when the wa 
ended and has been engaged since with tha 
company in sales executive and administra 
tive capacities. 

James W. McLaughlin, president of 
Bakelite, is a graduate, with a degree i 
mechanical engineering, of Illinois Uni 
versity (1914). After a short time as aj 
engineer with the Peoples Gas Light & 
Coke Company at Chicago, he joined tly 
Prest-O-Lite Company. He has been i 
charge of major production operations 
the industrial gases and chemicals cor 
panies of the corporation continuously sin 


James W. McLaughlin 


that time. Mr. McLaughlin will direct 4 
of the plastics operations of units of ti 
corporation, including the plastics aisd 
of the Carbide & Carbon Chemicals Cot 
poration. 

Stanley B. Kirk, the newly elected presi 
dent of Linde Air Products, Prest-O-Litt 
and the Dominion Oxygen Company. 5 
a graduate of Wisconsin University (1913 
He joined the Union Carbide Sales Com 


Stanley B. Kirk 


pany in 1915 and since that time has bes 
responsible for sales and sales manas 
ment in the gas group of companies 
the corporation. 


1 1 | Engine 
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AMERICAN BRAKE SHOE Company.—Roy 
. Salter has been appointed chief operat- 
g officer of the Southern Wheel division 

the American Brake Shoe Company, 
ith the title of works manager. W. C. 
ppleby, former operating manager, has 
en appointed assistant to the division pres- 
ent, and D. E. Hensley has been appointed 
sistant works manager. 


Roy L. Salter was graduated from the 
abama Polytechnic Institute and joined 
* Southern Wheel division as assistant 
reman at the Sayre, Pa., plant in 1924. He 
is appointed superintendent in 1927, trans- 
‘red to the Portsmouth, Va., plant in the 
me capacity in 1929 and returned to Sayre 
1936. He was given a leave of absence in 
37 to enter the service of the Association 
Manufacturers of Chilled Car Wheels 
ere he remained for five years, returning 
Southern Wheel in New York as general 
perintendent in 1942. 


Obituary 


AmgrHUR P. H AAk, sales representative, 
rtheastern district, for the Safety Car 
eating & Lighting Company, died on 
ne 8. 

* 
|GeorcE E. Scott, manufacturers’ agent 
| St. Louis, Mo., died suddenly in that 
ty on June 1. Mr. Scott was purchasing 
ent of the Missouri-Kansas-Texas from 
14 to 1939, and vice-president and assist- 
\t sales manager of the Scullin Steel 
ompany from the latter date until May 15 
this year, when he resigned to become 
manufacturers’ agent. Mr. Scott was 
airman of the Purchases and Stores 
vision of the Association of American 
ilroads from 1932 to 1935. 

* 


DonaLp SYMINGTON, president of the 
cConway & Torley Corporation, died on 
ay 22. Mr. Symington was born in Balti- 
ore, Md., in 1882. After attending McCabe 
niversity School and Amherst College, he 
ined the T. H. Symington Company, as 
les representative in Chicago in 1905. He 
às a captain in the first world war and 
rved in France as chief munitions officer 
the first army, American Expeditionary 
10 5 He joined MeConway & Torley in 
i 


General 


L. J. PRENDERGAST has been appointed 
iperintendent communications of the Bal- 
more & Ohio at Baltimore, Md. 


Glenn Lee has been appointed chief 
chanical inspector of the Pere Marquette, 
"th headquarters at Grand Rapids, Mich. 


T. L. Nichols, superintendent of motive 
ower of the Atlanta & Saint Andrews Bay 
nth headquarters at Panama City, Fla., 
às been appointed general superintendent 
n charge of the transportation and the 
Wwchanical departments, with headquarters 


lailway M i 
UtY ee ee Engineer 


ALBERT H. ARMSTRONG, retired General 
Electric Company engineer widely known 
for his work in railroad electrification, 
died May 31. Mr. Armstrong was 73 years 
of age. He was a graduate of the Worces- 
ter Polytechnic Institute in 1891 with a 
degree in electrical engineering. He began 
his career as a member of the student 


Albert H. Armstrong 


engineering course of the Thomson-Houston 
Electric Company, Lynn, Mass. When 
General Electric was organized through 
the merger of Thomson-Houston and the 
Edison Electric Company in 1892, Mr. 
Armstrong was moved to Schenectady, 
N. Y. He was transferred to the engineer- 
ing department in 1894 and three years 
later joined the railway engineering de- 
partment. He subsequently was appointed 
assistant engineer of the railway engineer- 
ing department, and in June, 1929, was 
appointed consulting engineer of the trans- 
portation engineering department. He re- 
tired November 1, 1930. 


* 


OLivER WADE SPENCER, vice-president of 
the Southern Wheel Division of the Ameri- 
can Brake Shoe Company, died June 18. 
Mr. Spencer was 52 years old. He was a 
graduate of Yale University in 1917 and 
began his career as a salesman in South 
America for the Standard Oil Company. 


Personal Mention 


at Dothan, Ala. The position of superin- 
tendent of motive power has been abolished. 

T. LARRABEE, chief mechanical inspector 
of the Pere Marquette at Grand Rapids, 
Mich., has retired. 


L. R. THomas, system telegraph engineer 
of the Atchison, Topeka & Santa Fe, has 
been appointed electronics engineer. Mr. 
Thomas will study and develop electronics 
particularly in application of carrier and 
radio type communication in terminal and 
yard application between the front and 


He joined the American Brake Shoe Com- 
pany in 1922 as an apprentice at the Mah- 
wah, N. J., plant. He was appointed sales 
representative for the Brake Shoe and Cast- 
ings and the Southern Wheel Divisions in 
St. Louis, Mo., in 1924 and elected vice- 
president of the wheel division in 1939. Hc 
was transferred to the New York office 
in 1942. 
+ 


J. Tuomas TarBor, an executive of the 
American Brake Shoe Company, died on 
June 6. Mr. Talbot was 47 years of age. 
He began his career as an apprentice in 
the Mt. Clare shops of the Baltimore & 
Ohio. During the first World War he 
was attached to the railroad engineers unit 
overseas. He joined the sales department 
of the American Brake Shoe Company as 


J. Thomas Talbot 


inspector in June, 1920, and was appointed 
sales representative covering the southeast 
in January, 1922. He returned to New 
York in 1935 and was appointed assistant 
vice-president of the Brake Shoe & Cast- 
ings division in January, 1937. He be- 
came vice-president in charge of sales for 
both the Brake Shoe & Castings and the 
Southern Wheel divisions in September, 
1940, and was elected vice-president and 


a director of the Dominion Brake Shoe 
Company, Ltd. in January, 1944. Mr. 


Talbot had been an active member of the 
New York Railroad Club since 1936. 


rear of trains, etc. Mr. Thomas was born 
in Odessa, Mo., on May 18, 1911. He 
attended grammar and high school and 
later completed a course in electronic en- 
gineering at the National Schools, Los 
Angeles, Calif. He has operated amateur 
radio station and has been a student of 
electronics for the past twelve years. First 
employed by the Santa Fe as an apprentice 
operator at Needles, Calif., in September, 
1928, he graduated in September, 1930, 
and served as operator until June, 1934, 
when he became wire chief. In July, 1939, 


(Continued on second left-hand page) 
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WHEN THIS TRAIN STOPPED- 


IT STARTED SOMETHING! 


Probably no other American invention ever gave a more immediate demonstration 
of its value, or won quicker acceptance, than the Westinghouse Air Brake. 

The first equipment, built in Pittsburgh shops, was installed on the Panhandle’s 
Steubenville accommodation. The train, carrying a number of prominent railroad 
men, pulled out of the Pittsburgh Terminal. It was rolling at 30 miles per hour 
when the engineer saw a drayman’s cart stalled on a crossing a few hundred feet 
ahead, and the driver lying on the tracks. 

The engineer applied the air. Brakes screeched, prominent railroad men 
sprawled on the floor, and the train ground to a stop—inches away from the 
helpless drayman. 

Within two years, 22 railroads had installed Westinghouse Air Brakes. Within 
three years, it was in use abroad. Today there is not a railroad in this country, 
and very few anywhere on the globe, that do not include the air brake as an 
essential part of their equipment. 


75 Years of Pioneering 
WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PA. 


TO PERMIT TODAY’S TRAINS TO 


MOVE AT SHORTER INTERVALS 


The simplicity, power, and reliability that mark 
every new Westinghouse Air Brake development are 
well illustrated in the No. 8-ET. Unusual operating 
characteristics permit the engineman to handle trains 


WITH HEAVIER LOADS AT HIGHER with remarkable smoothness. Structural design is 


particularly emphasized, to provide long, main- 


SPEEDS—SAFELY. tenance-free service life. Many roads are applying 


this equipment to older locomotives, to step up per- 
formance possibilities. Westinghouse Braking Equip- 
ment is always abreast of transportation needs. 


he became telegraph and telephone super- 
visor for the Santa Fe with headquarters 
at Topeka, Kan. He was appointed system 
telegraph engineer in July, 1941, and in 
that capacity he handled the installation of 
the Santa Fe's telegraph and telephone 
carrier systems. In the course of this 
work he has developed intricate circuit 
designs, in one of which he used vacuum 
tubes in place of electrically operated 
mechanical relays. 


A. R. Davis has been appointed super- 
intendent of fuel conservation and lubrica- 
tion of the Missouri Pacific, with head- 
quarters at St. Louis, Mo. 


Roy F. WALKER, locomotive designing 
draftsman of the Canadian National, has 
been appointed locomotive mechanical engi- 
neer, with headquarters at Montreal, Que. 
Mr. Walker, a native of Goderich, Ont., 
received his mechanical and electrical engi- 
neering education at Toronto, Ont, and 
entered railroad service as a machinist ap- 


R. F. Walker 


prentice of the Grand Trunk at York en- 
ginehouse, Toronto. Later he worked as a 
machinist at Ottawa, Ont. Stratford and 
Mimico, until 1909, when he became a loco- 
motive fireman at Belleville, Ont. The fol- 
lowing year, Mr. Walker joined the staff of 
the Canadian Locomotive Company at 
Kingston, Ont., as a draftsman and, in 1915, 
enlisted with the Queen’s Battery, Kingston, 
as a gunner, later serving, while overseas, 
as a sapper with the Royal Canadian En- 
gineers. On demobilization in 1919, Mr. 
Walker joined the Montreal Locomotive 
Works at Montreal as a designing drafts- 
man, which position he relinquished in Sep- 
tember, 1928 to return to the Canadian Na- 
tional as locomotive designing draftsman. 


KENNETH CARTWRIGHT, mechanical engi- 
neer of the New York, New Haven & Hart- 
ford, has been appointed chief mechanical 
engineer, with headquarters as before at 
New Haven, Conn. Mr. Cartwright was 
born on March 14, 1890, at West Epping, 
N. H., and received a B. S. degree in me- 
chanical engineering from the Massachusetts 
Institute of Technology in 1912. He entered 
the service of the New Haven as a material 
inspector on June 1, 1914, remaining in that 
position until June 15, 1918, when he left to 
serve as a lieutenant (j.g.) in the United 
States Navy. Mr. Cartwright was released 
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from his duties with the Navy on January 
26, 1920, and on February 1 of that year 
re-entered the service of the New Haven as 
assistant to engineer of tests. He became 
general mechanical inspector on December 


K. Cartwright 


1, 1923; assistant mechanical engineer on 
June 1, 1925, and mechanical engineer on 
September 16, 1935. 


Joser WILLIAM BAILey, whose appoint- 
ment as superintendent of motive power and 
car equipment, Southern Ontario district, 
of the Canadian National, with headquar- 
ters at Toronto, Ont., was announced in 
the June issue, was born at Liskeard, Corn- 
wall, England, on February 15, 1885. He 
entered the mechanical department of the 
Canadian National as a fireman at Fort 


Joseph William Bailey 


Erie, Ont., on February 3, 1904. He later 
served as a machinist and leading hand 
machinist at Fort Erie and in November 
1917, became locomotive foreman at Lind- 
say, Ont. Five years later he became gen- 
eral foreman at Deering Me.; in 1930 night 
foreman at Longue Point, Ont, and in 
1934 Iccomotive foreman at Allendale, Ont. 
Mr. Bailey was transferred to the Montreal, 
Que. motive-power shop in May, 1935, 
where he served as general foreman and 
later superintendent. He was transferred 
to the Stratford, Ont., motive-power shop 
as superintendent in February, 1939, in 


where he remained until his recent appoin:- 
ment as superintendent of motive power ar 
car equipment, Southern Ontario district 


Master Mechanics and 
Road Foremen 
Witrrip F. HEINBACH, master mechany 
of the Reading division of the Reading 
retired on April 1. 


WitLiAM. R. Downs has been appointed 
master mechanic of the New York Cem 
tral at Avis, Pa. 


Harry C. SAnpers has been appointe 
master mechanic of the Reading divisi 
of the Reading ,with headquarters at Rea 
ing, Pa. 


J. J. FmEiBoLT, superintendent of ive 
conservation and lubrication of the Missouri 
Pacific at St. Louis, Mo., has been ap- 
pointed road foreman of engines, with head 
quarters at Little Rock, Ark. 


Frep P. Croumey has been appointed 
sistant master mechanic, Providence di 
sion, of the New York, New Haven 
Hartford. 


Harry S. Rauch has retired as assista 
master mechanic of the New York Cent 
at Dewitt, N. Y. The position has be 
abolished. 


J. B. HALL AV. master mechanic oí t 
Chicago, Petoskey and Detroit and Gr 
Rapids divisions of the Pere Marquet 
at Grand Rapids, Mich., has retired. 


WILLIAM G. RINGLAND has been à 
pointed master mechanic of the New Yo 
Central at Dewitt, N. Y., with jurisdi 
tion over the Dewitt and Syracuse, N. 
territories, and the St. Lawrence divisio 


G. L. LixpQUisT, shop superintendent 
the Pere Marquette at Grand Rapids, Mic 
has been appointed master mechanic of 
Chicago, Petoskey and Detroit and Gra 
Rapids divisions, with headquarters 
Grand Rapids. 


. Car Department 


Norris C. Hooper, superintendent of cat 
shops of the Canadian National at Trans 
cona, Man. has retired after 36 years 
service. 


B. F. Brown, car shop foreman of the 
Canadian National, with headquarters 3t 
Transcona, Man., has been appointed st- 
perintendent of car shops, with headquar 
ters at Transcona. 


FREDERICK J. Gipson, general car fore 
man of the Central of New Jersey at Eliz 
abethport, N. J., has had his title changed 
to general car inspector. 


GEORGE C. VockL, general foreman © 
the Elizabethport, N. J., shops of the Cer 
tral of New Jersey, has been appointed 
superintendent of the car department. Mr. 
Vogel was born at Buffalo, N. Y., on De 
cember 15, 1894. In June, 1910, he e 
tered the employ of the Lake Shore * 
Michigan at Buffalo, where he worte 
as a messenger and in various clerical p” 
sitions for two years. He then enter 
the transportation department of the Dc 

(Continued on next left-hand page) 
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TENDER CAPACITY: 
Water—25,000 Gallons, Coal—28 Tons. 


More and more Railroads are recognizing the necessity for peak 
Locomotive utilization and faster service. Longer Train runs with a min- 
imum number of stops for water and fuel call for high capacity Tenders. 


Cooperating to this end, steam Locomotives built with Tenders having 
COMMONWEALTH TENDER BEDS have greater Tender Capacity 
within restricted limits —a lower center of gravity — lighter wheel loads 
—and more uniform distribution of weight at rail, resulting in less abuse 
to railway track structures. 


GENERAL STEEL CASTINGS 


EDDYSTONE, PA. * GRANITE CITY, ILL. 


ware, Lackawanna & Western, and later 
the mechanical department of the Penn- 
sylvania, where he served in many super- 
visory capacities over a period of approxi- 
mately nine years. Mr. Vogel then served 
the Boston & Maine successively as piece- 
work supervisor in the mechanical depart- 


George C. Vogel 


ment and assistant inspector of operations 
in the president's office. In 1927 he be- 
came general piecework supervisor, me- 
chanical department, of the Central of 
New Jersey and in March, 1929, foreman 
of the Elizabethport car shops. 


Obituary 


Grorce S. HUNTER, at one time head oí 
the motive-power department of the In- 
ternational-Great Northern, died at Denver, 
Colo., on April 14 at the age of about 85 
years. Mr. Hunter, after 61 years of rail- 
road service, retired in August, 1935. He 
entered the service of the Philadelphia & 

' Reading in 1873 as an apprentice. Later 
he became a general foreman in the employ 
of the International-Great Northern and 
in 1906, general master mechanic. In 1908 
he was appointed division master mechanic 
of the Kansas City Southern at Pittsburg, 
Kan., and in December, 1910, assistant 
master mechanic of the Missouri Pacific- 
Iron Mountain System at Jefferson City, 
Mo. A short time later Mr. Hunter be- 
came master mechanic of the Missouri, 
Oklahoma & Gulf at Muskogee, Okla.; in 
1918 division foreman of the Colorado & 
Southern at Cheyenne, Wyo., and in 1922 
master mechanic at Trinidad, Colo. From 
1930 until his retirement in 1935 he was 
division foreman. 


W. S. Butter, division superintendent 
of the Chesapeake & Ohio, with headquar- 
ters at Russell, Ky., died suddenly in that 
city on June 5. Mr. Butler was born in 
Yorkshire, England, on October 5, 1874. 
He entered railway service in 1894 and 
until 1898 was a machinist in the employ, 
successively, of the C. & O. at Clifton 
Forge, Va., the Norfolk & Western, the 
Southern, and the Atlantic Coast Line. In 
1899 he returned to the Chesapeake & 
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Ohio at Huntington, W. Va. Later he 
was transferred to Handley, W. Va., and 
still later became enginehouse foreman 
and general foreman. In July, 1904, he 
was promoted to the position of assistant 
master mechanic at Lexington, Ky., and 
in January, 1905, was transferred to the 
Hinton division, with headquarters at 
Hinton, W. Va. In November of the 
same year he became assistant master me- 
chanic of the Huntington shops with juris- 
diction over all departments, and in June, 
1910, was appointed master mechanic. In 
October, 1911, Mr. Butler was given juris- 
diction over the entire Huntington divi- 
sion, and in August of the following year 
the Hinton division was also added to his 
jurisdiction. His headquarters were at 
Hinton. In January, 1913, he was ap- 
pointed master mechanic of the Hunting- 
ton, Logan, Big Sandy and Ashland divi- 
sions, with headquarters at Huntington; 
on November 15, 1920, assistant to the 
general superintendent of the Western divi- 
sion, and in November, 1923, division su- 
perintendent at Russell. 

PauL Mappox, superintendent car depart- 
ment of the Chesapeake & Ohio, died on 
June 13 at Richmond, Va. 


Byron E. Nevins, retired master me- 


chanic of the Virginian at Victoria, Va., 
died on June 9 at Richmond, Va. 

CHARLES J. Gerges, master mechanic of 
the Erie at Marion, Ohio, died on April 16. 
Mr. Gerbes became a machinist in the 
employ of the Erie at Secaucus, N. J., on 


C. J. Gerbes 


November 27, 1911. He served there suc- 
cessively as machine shop foreman, en- 
ginehouse foreman, and general foreman 
until February 1, 1924, when he was trans- 
ferred to the back shop at Hornell, N. Y. 
He was appointed master mechanic on De- 
cember 1, 1927, and served successively 
at Hornell, Secaucus, and Avoca, Pa., 
until March 1, 1938, when he was trans- 
ferred to Marion. 


FREDERICK S. Brown, retired mechanical 
engineer of the Erie, died at his home in 
Meadville, Pa., on April 14. Mr. Brown 
was born at Susquehanna, Pa., and was a 
graduate of high school. In January, 
1892, he became a blueprinter in the em- 
ploy of the Erie. He later became a drafts- 
man and in 1902 was transferred to Mead- 


ville where he served successively as chic 
draftsman, assistant mechanical engineer, 
and mechanical engineer. He became chic 
mechanical engineer at New York in 192 
and at the time of his retirement in 194) 
was mechanical engineer at Cleveland. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ. 
ing to the manufacturers, preferably 
on company letterhead, giving title 
State the name and number of th 
bulletin or catalog desired, when it ii 
mentioned. 


* 
PANELBOARDS.—Square D Company, De- 


' troit, Mich. Sixteen-page pamphlet describ- 


ing a unique method of converting obsolete 
and inadequate electric light and power 
panelboards to full efficiency and modern- 
ness without disturbing the box or conduit. 
"Before" and "after" illustrations accom- 
pany a brief history of each case. 


* 


MacuiNE  Gas-CurTING Gute.—air 
Reduction, 60 East Forty-second Street, 
New York 17. Pocket-sized, slide- type 
guide. Shows proper tip sizes, gas pres 
sures, and other data required for machine 
gas-cutting steel of various thicknesses with 
Airco “45” and “124” gas-cutting tips. 


+ 


Barrery CHArGInG.—The Electric Stor- 
age Battery Company, Philadelphia, Pa 
Sixteen-page booklet covering charging 
equipment for Exide batteries in motive 
power service. Contains detailed descri 
tion of the two-rate and the modified con- 
stant potential systems of charging wit) 
numerous diagrams, graphs, and tables. 


* 


REALLY CUTTING Tools Crucible 
Steel Company of America, 405 Lexingto: 
Avenue, New Vork 17. Twenty-six pag 
illustrated catalogue descriptive of Rex- 
alloy; a non-ferrous cutting alloy for "mic- 
dle range" machining applications. 


* 


FogM1CA.—Formica Insulating Company. 
Cincinnati, Ohio. “What Formica Is!", 3 
32-page booklet descriptive of how it ^ 
used in many industries and how it is made 
and in what grades and types. 


+ 

LATHES.—South Bend Lathe Works. 
South Bend 22, Ind. Catalogue No. 150. 
condensed, illustrates and describes engine 
lathes, toolroom lathes, and precision turret 
lathes, also attachments and accessories. 

* 

Rotary SHEARS.— Kling Bros. Engineer- 
ing Works, 1300-1334 N. Kostner avenue. 
Chicago 51. Eight-page illustrated Bul- 
letin No. 245 descriptive of Kling rotary 
shears available in six sizes. 

* 

REPAIRING BROKEN CurrixG TooLs— 
Handy & Harman, 82 Fulton street, Nex 
York. Sixteen-page bulletin No. 14, "Hos 
To Repair Broken Cutting Tools w 
Easy-Flo." 
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NDERSON battery charging equipment is ruggedly 
constructed to withstand the hardest railroad service. 

Carefully selected materials plus accurate workmanship 
Anderson Plugs and Receptacles are designed for the following: characterize every part of our plugs and receptacles. They 


Air Conditioning Switchboards i i i i iv- 
Aude ig Wido are made in a wide variety of types to suit every conceiv 
Marker Lights Cable Connectors able railroad purpose. We would be pleased to have our 
Yard Receptacles Couplers n A : 
Platform Receptacles Watertight Plugs and engineers collaborate with you on your battery charging 
Portable Tools Receptacles bl 

Telephones Turntables Problems. 


Industrial Trucks 


wet ANDERSON "e 


289-305 A Street, Boston 10, Mass. 


NEW YORK CHICAGO PHILADELPHIA LONDON 


lul, 1944 


In September, 1918, Marshall Foch asked the staffs 
of the American, British and French Armies to report 
their considered views on the time required to 
defeat Germany. The most optimistic said one year. 
Yet in less than three months the war had ended. 


Even now the switch from warwork to “peacework” 
may come more quickly than we dare hope for... 
from high-pressure war production at any cost to , 
steady peacetime production at lowest cost. How to 
reduce product costs with wage scales remaining high, 
may not be as difficult as it seems. Other facts, be- 
sides wages, affect the seiling price. Production equip- 
ment is one. The lathe that wastes even the decimal 
part of your production penny cannot be tolerated. 


Wages represent purcnasing power. New LeBlond 
lathes represent economical production. Together — 
earned wages and low cost machine production — rep- 
resent post war prosperity. More and better products 
at less cost for more people is a goal that can be reached. 
New, improved, cost-cutting LeBlond lathes are avail- 
able to help you reach it. Use the coupon, below, today! 


| MACHINE TOOL CO., CINCINNATI, 8 


NEW YORK 13, CHICAGO 6, 
103 Lafayette St. 20 N. Wacker Or. 
CAnal 6-5281 STA 5561 


x YOUR BONDS BUY BOMBS + 
BUY A “BLOCK- BUSTER” TODAY! 


HD Engine Lathes—Nine sizes Automatic Lathes— Super Regal Lathes Automatic Crankshaft Tool Room Lathes- HD Gap Lathes—Ten Rapid Production Lathes-13", No. 2 Cutter 
tanging from 12" to SO" swings. 12" & 16" Mechanical Six sizes, 13" to 24" Lathes- for all facing, — 12", 147, 16" and 18^ sizes in Regular and 17", 20" swings. Six speeds. kosco 25 

k s E cal, lace 
For vorsatility in turning. — Qr Hydteche power. Best for training. turning, finishing, pins. swings. Versatile. Sliding Gap models. Faster output. Lower cost. and angular work, 
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Report of Accumulated Wear of UNIT PARTS after 
573,317 Miles on Auxiliary Water Car 600,120. 
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Photographs of Parts 
Will Follow In 
Subsequent Issues. 


Detailed Report 
SIDE FRAME WEAR PLATE Sent upon Request BRAKE BEAM WEAR PLATE 


SIDE FRAME WEAR PLATES — INSIDE DIMENSIONS IN INCHES 


* INSPECTION - NO NIPECT ON-APR. 25, 1944 
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A THESE FEATURES 
FOR YOUR NEXT PISTON ROD GRINDING MACHINE 


Piston rod grinding, now an accepted practice in locomotive works and railroad shops, requires machines having 
definite features for this type of work. CINCINNATI 16” Piston Rod Grinding Machines offer the following: 


1 Filmatic grinding wheel spindle bearings; they run for years with no more service 
than changing oil. 


2. Twenty-four headstock speeds, 25 to 100 r.p.m.; for grinding a wide range of 
diameters. 
3 Automatic table way lubrication; eliminates scoring of ways and assures closer 
* accuracy over a period of years. 
4. Plenty of power for rapid grinding; 20 h.p. main drive motor, 2 h.p. table drive, 
2 h.p. headstock drive. 


5 Maximum diameter of piston —35" 
Swing over ways = 16" 


Other features of CINCINNATI Piston Rod Grinding Machines are just as important in modern and economical 
shop practice. All of them, including complete specifications, will be found in catalog G-491. Write for a copy- 


. THE CINCINNATI MILLING MACHINE CO. 
Z NATI CINCINNATI GRINDERS INCORPORATED 
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reat Northern 50-ton, 40-ft. Gin. plywood box car 


ireat Northern Builds 1,000 


‘itty-Ton Plywood Box Cars 


Tur Great Northern is building in its own shops one 
housand 50-ton, 40-ft. 6-in. high-commodity box cars, 
ising plywood for outside sheathing, side and end lining, 
ind ceiling insulation. Plywood is also used in com- 
posite doors on 600 cars. The general car dimensions 
ind weights are given in the table, and it will be noted 
that, since these cars are intended to be used extensively 
or shipping lumber, newsprint and other high-class 
avy commodities, strength and ruggedness in construc- 
tion have been secured even at some sacrifice in potential 
Weight saving. 
With certain exceptions, the underframe is constructed 
ilong the same general lines as with riveted carbon-steel 
‘onstruction, The principal deviations are as follows: 
se of 7-in., 18.8-Ib. special channels for side sills, this 
“ction being more satisfactory for a composite body than 
the conventional type; Z-bar sills joined by a continuous 
Union Melt weld; body frame differing from A. A. R. 
Weights, etc., of Z-bar side framing and other parts, the 
‘sign being based on wide past experience in the con- 
suction of composite box cars. 
Posts and braces are welded to the side sill to the top 
Pate, being reinforced by gussets, also welded. Corner 
Posts are a specia] W-section welded to the Dreadnaught 
eel end. The steel end sections are welded together. 
€ roof is of the Murphy all-steel riveted-assembly type. 
(Ata Meehan Engineer 
| um 


Cars have welded steel frames, 
corrugated steel ends and steel 
roofs — Details of application 
of the plywood sheathing and 
lining carefully developed—De- 
signed for high-class commod- 
ities, all interior surfaces, in- 
cluding floors, are treated with 
waterproof sealer and varnished 


The trucks are high-speed freight types, the majority 
being American Steel Foundry Ride Control and the 
others National B-1 and Barber Stabilized. 

The cars are equipped with 514-in. by 10-in. plain 
journals, one-wear wrought-steel wheels, Greco four- 
point brake-beam safety supports, and Universal brake 
slack adjusters.. The composite doors on 600 cars are 
Camel and Superior, the former type, in an all-steel de- 
sign with roller-lift door fixtures, being included on the 
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General Dimensions and Weight of Great Northern 
Plywood Box Car 


Height, inside ....... 

Side door width ..... 

Side door height ....... 
gth over end sills . 

Distance between truck centers . A 

A E EA A ::..... 


balance of the equipment, or 400 cars. Miner and Card- 
well-Westinghouse draft gears are installed; also Type 
AB air brakes furnished by the New York Air Brake 
Company ; and hand brakes of the Ajax, Miner and Uni- 
versal types. Side bearings are of the Barber top-hung 
type; brake steps, either Apex or Gypsum; and defect 
card holders, Apex. ; 


Plywood Application Designed for Long Life 


The use of plywood for sheathing and lining is a de- 
parture from conventional design, and since this material 
represents a permanent construction, expected with ordi- 
nary maintenance attention to last the service life of 
the car, a careful study was made of all physical proper- 
ties of plywood together with positive securement 
methods. Asa result of this study a number of features 
deserving detailed description were developed. 

The use of plywood in freight-car construction is not 
new, but this is the most complete and extensive use so 
far made on box cars as a permanent material. The most 
important problems presented were protection against 
slow decay which may take place at vulnerable points 
in long-life wood construction, prevention of surface 
wood grain separation, and the development of positive 
and permanent securement of the plywood panels. 

The plywood used for sheathing, side and end lining. 
and doors is $&-in. five-ply exterior grade (waterproof) 
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Left: Steel side frames are 
welded and hoisted into 
position for riveting and 
bolting to the steel under 
frames and ends 


Below: Cross-section of 

box car showing particu- 

larly the use of plywood 

for inside lining, outside 

sheathing, doors and 
ceiling 


8 Bolt Spotweld 
3$ x51 Plate 


W Exterior Panels Vertical 


8 Exterior Panels Horizontal 
3"x58" 


3 Exterior Plywood Panels Vertical 


wan f 
Waterproof Calk * Z 
Decking ~~ M 


Vertical Section Horizontal Section 


sound on one side, Douglas fir. The ceiling insulation ? 
Vj-in. three-ply. All panels are furnished cut to e 
size. 
The panels, except ceiling, are first dipped in a speci 
clear sealer and surface hardener. This material is! 
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p of penetrating oil containing suitable gums, and its 
ffect is to protect the back surfaces against decay and 
) form a binder for the wood grain on exposed surfaces; 
iis also serves as an excellent foundation for subsequent 
aint coatings. There is also good edge penetration. The 
attom edges of sheathing are further waterproofed by 
ie application of heavy coating of car cement. After 
yplication of panels to the car, the exterior is given a 
at of iron-oxide primer followed by two coats of orange 
amel, Great Northern shade. Side trim and stenciling 
e Pullman green. 

The waterproof sealer on the lining protects the back 
ce from decay and gives a tough base for the varnish, 
ese cars having the entire interior, including the floors, 
irnished. Incidentally, the floor, after being sanded to 
smooth surface, is also given the sealer and hardener 
eatment, sprayed prior to varnishing. 


Method of Securing the Plywood Panels 


Different methods of securing plywood panels to the 
aming were studied. A general nailing plan was de- 
loped with cup-washered bolts through siding at the 
de sill, The siding panels are butt jointed on the side- 
əst nailers. The nailed butt joint permits a slight 
ovement between adjacent panels sufficient to prevent 
reakage of nails or tearing of the plywood at the edges. 
ly panels are exceptionally rigid and weaving stresses 
re not relieved by body “drumming” of panels as occurs 
‘ith steel sheathing, so that if too rigidly secured weave 
reakage of fastening is invited. In order to make a fin- 
ihed job at these butt joints, a metal nailing strip 
unched for nailing with a V-shape raised ridge down the 
enter is used. The V-grooves are filled with car cement 
s applied, which serves as a further waterproof sealer 
ver the butt joints. 

A special heavily galvanized oval-headed nail was de- 
igned for all exterior plywood nailing. The nail heads 
te not driven into the wood. The lining panels are laid 
orizontally to give maximum resistance against lading 


Above right: Applying the 

large 5@-in. Douglas fir 

plywood side panels to the 
car frame 


Right: Sections of steel 
roof are riveted together 
and the complete roof ap- 
plied to the car as a unit 


tuw i 
Ulber“ goag ^ Engineer 


The 


abrasion, which is mostly in the horizontal plane. 
lining is face nailed with finishing nails. 

Two side girths are used, more to accommodate panel 
widths than for nailing strength. With present plywood 
panel width and length restrictions removed, plywood 
modified to suit one girth would be practicable and would 
no doubt suffice. 


Because of plywood width restrictions. 
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The inside lining is applied in longitudinal panels 


it was also necessary to use wider side post nailers than 
would otherwise be needed. 

The lining sheets have their bottom edges embedded in 
car cement and rest on the top face of the top flange of 
the side sill. No grain trenches are used, as with ply- 
wood there is little likelihood of foreign matter getting 
behind the lining. Breather gains between the siding 
and nailers at the side sill and in girths give mild ventila- 
tion to the space between siding and lining. 


Application of the End Lining 


The end lining is placed in two vertical sections, with 
the joint glue-splined with waterproof glue. This is nailed 
to the end nailers. Also twelve of the end filler bolts have 
the nuts recessed in flanged cup washers in the plywood. 
This is to give a firm fastening and prevent “drumming” 
action against the end by lading, causing nails to work 
out or tear through. 

The flooring is 134-in. tongue-and-groove and board 
ends butt against the inside face of the lining so that 
boards can be renewed without disturbing the lining. 

The ceiling is Hin. plywood, the panels running from 
side plate to center and secured to carline nailers by 
Phillips screws. A moulding covers the joint at the 
ridge and is. secured to 36-in. studs by means of nuts 
recessed in flanged cup washers. The studs are welded 
to 174-in by %-in. plates by which each is secured to the 
vertical face of a carline nailing strip. At the side plate, a 
lip moulding covering the top edge of the side lining and 
supporting the outer ends of the ceiling is also secured 
by means of studs welded to the steel top plate, with nuts 
recessed in flanged cup washers in the moulding. The 
aim is to construct a highly-finished interior throughout 
without protrusions of any kind and to prevent the work- 
ing out of nails which might damage high-class lading. 

One advantage considered is that should the plywood 
be service-damaged, since it punctures without appre- 
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ciable splitting or shattering, ordinary damage can be 
easily corrected by the use of a small inserted patch, or 
for smaller holes by application of a suitable filler and 
sealer. Another advantage of plywood, as compared to 
matched lumber, is its great strength and resistance to 
damage. 


Cars Built at Superior and St. Cloud Shops 


For the purpose of spreading the work of building these 
cars as well as to make most advantageous use of avail- 
able facilities, the job is divided between the Superior, 
Wis., and the St. Cloud, Minn., shops of the Great 
Northern. 

At Superior, the underframe material is fabricated 
and assembled, including draft gears and couplers but 
without the side sills. That shop is equipped with a 
complement of heavy machinery, special jigs, hoists, 
cranes, etc., including a recently installed heavy-duty 
Union Melt welding machine, making that plant espe- 
cially adaptable for heavy steel work. The work is 
handled on the progressive plan, 17 car frames being 
turned out daily. The underframes and fabricated side 
sills are shipped to St. Cloud where the cars are com- 
pleted. : 

St. Cloud is a large plant, well-equipped for general 
car repairing and building except heavy steel work, 
including appliances and special devices for efficiently 
handling the general assembly and finishing work. At | 
St. Cloud, the trucks are assembled and as the under- 
frames are received they are placed on the trucks and 
put in line on the assembly track. The side posts and 
braces are welded to the side sill at the bottom and the 
Yoder plate at the top, the welding assembly of the sides 
being made on especially arranged racks and hoists so 
that all welding is down-hand. The complete side frame 


( Continued on page 361) 


Steel bolts and nails are used to hold the Douglas fir plywood sheathing 


in place 


Rallway Mechanica! Engineer 
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C. & O. 2-8-4 Locomotives 


WV isu the past few months the Chesapeake & Ohio 
has taken delivery of a total of 40 freight locomotives of 
the 2-8-4 type from the Schenectady, N. Y., plant of the 


umerican Locomotive Company. These locomotives 
ve as their predecessors in design a total of 94 units 
built both by Alco and the Lima Locomotive Works 
for the New York, Chicago & St. Louis and the Pere 
Marquette. The first of this type on these roads were a 
Toup of 15 built by Alco for the Nickel Plate in 1934.1 
AI of the locomotives are of the same basic design and 
an evolution in design of the Chesapeake & Ohio 
A Class T-1? locomotives built in 1930 by Lima. 
‘of the parts of the 2-8-4 type locomotives are in- 
ingeable with the T-lI's. The Nickel Plate locomo- 
of which a total of 55 are in service, all have 64,100 
ractive force, practically identical boilers, carbon- 
ail type frames and plain bearings. The cylinders 
in. bore by 34 in. stroke. The Pere Marquette 
otives, of which there are 39 in service, have 26-in. 
-in. cylinders, 69,350 Ib. tractive force, and 245 Ib. 
ressure. The first 27 Pere Marquette units had 
e frames, while the last 12 had cast-steel beds. 
units have plain bearings. There were 10 of the 
Marquette units equipped with trailer boosters. All 
of the previously built locomotives had 22,000-gal. 
T tanks with a fuel capacity of 22 tons. Forty of the 
kel Plate units and all of the Pere Marquette units 
were built by Lima. 
he present Chesapeake & Ohio locomotives described 
s article represent another step in the refinement of 
and the application of modern specialties. These 
tives have cast beds and roller bearings ; 83,750 
active force, including the booster; 26-in. by 34-in. 
rs, and a total engine weight of 460,000 Ib. 


Boiler Design and Construction 


f Oiler is the conical type consisting of three courses, 
the second course being tapered. The inside diameter of 
the first course is 86 in. and the outside diameter of the 
largest course is 98 in. The barrel and firebox plates are 
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Forty freight units built by 
Alco have 69,350 tractive Ib. 
force and weigh 460,000 Ib. 
Engine axles equipped with 
roller bearings -- Tenders 
have 22,000 gal. water tanks 


carbon steel. The boiler is designed for a working pres- 
sure of 245 lb. The total calculated evaporation is 66,260 
Ib. per hour, equivalent to a boiler horsepower of 3,186. 
The dimensions and characteristics of the boiler. are 
shown in one of the tables. 

The fireboxes are 135 ½ 6 in. long by 9614 in. wide, 
and the grate area is 90.3 sq. ft. The combustion cham- 
beris42in.long. The firebox and combustion chamber are 
of welded construction, except for the back flue sheet 
and furnace door-sheet connections. The latter are seal 
welded. The firéboxes have Firebar grates and fuel is 
fed to the grates by a Standard Type MB stoker. Flan- 
nery flexible staybolts are used in the back head, the 
breaking zones of the firebox, in the combustion cham- 
ber, and in the throat sheet. 

The firedoor is the Franklin No. 8. Two Nicholson 
Thermic syphons located in the firebox, together with 
two 3I-in. arch tubes, support the Security brick arch. 

There are 73 fire tubes, 214 in. diameter, and 202 super- 
heater flues, 314 in. diameter, in which is applied the 
Elesco Type E 103-unit superheater. An American mul- 
tiple throttle is located in the superheater header. 

The water is fed to the boiler by a Nathan type 
NL-4000 9,000-gal. capacity injector located on the right 
side of the boiler and a Worthington 51%4-SSA type 
feedwater heater having a nominal capacity of 10,000 


1 See Railway Mechanical Engineer, November, 1934, page 387. 
?See Railway Mechanical Engineer, November, 1930, page 614. 
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Table I—General Characteristics, Dimensions, Weights and 
Proportions of the Chesapeake & Ohio 2-8-4 Locomotives 


Road elas. deo LANE e Vd tested EN DR OE K4 
Road number.......... 0 0 so uou sus issus 2700-2739 
Buifder's s number tee oe Say 1905 
Date Pult 7 1944 
Steam pressure, Ib. per sq. inn. 245 
Drivers. diameter, iͥ nnn. 69 
Cylinders, number, diameter and stroke, in. 2—26 x 34 
Rated tractive force, engine, joo. 69,350 
Rated tractive force, booster, Ib. 14,400 
Valve gear, type Baker 
Valves, piston, diameter: in. bie? aod binis yo SAA 
Maximum travel, in. ; : sce? OB 
Steam lap. in i : TEE ANG 
na clearance, in. : eem dida Tigi dou $ 
Cut-off in full gear, per cen. 78.6 
Dimensions: 
Height, rail to top of stack, ft.-in 15-7 
» Height, rail to center of boiler, ft. 12-6 
Width overall, ft.- inn 9 
Length over engine and tender, ft. 105—774 
Cylinder centers. iin 
Wheel bases, ft.-in : 
Driving. 18-3 
Engine, total........ 42-0 
Engine and tender. total 93-2 
Weights, Ib.: 
Front truck . 44.500 
Drivers. 292.000 
Trailer trucꝶꝶ ... 123.500 
Engine, totlůl . 000 
Tender (2/3 loaded. 312.800 
Weight on drivers. per cent weight ‘of engine. 63.4 
Weight on drivers +tractive force 4.21 
Tender: 
Style or type.. Rectangular 
Water capacity. 21.000 
Fuel capacity. tons.. 30 
Trucks. Six-wheel 
gals. per hour. The boiler is equipped with three 


3V5-in. safety valves. 


Foundation and Running Gear 


The foundation of these locomotives consists of a Gen- 
eral Steel Castings Corporation cast-steel bed, of which 
the back cylinder heads, air-pump brackets, injector 
brackets, front deck, cradle, guide and reverse-shaft sup- 
port, cold-water pump support, and furnace bearers are 
an integral part. Ex-Cell-O bushings are applied in the 
bed for all spring- and brake-rigging pins. The engine 
truck is the General ‘Steel Castings Corporation two- 
wheel outside bearing type having a cast-steel frame inter- 
changeable with the C. & O. 2-10-4 Class K-1 locomo- 
tives. These trucks are designed for an initial resistance 
of 30 per cent and a constant resistance of 25 per cent 
with -in. lateral on each side. The swing of the front 
truck is 7 in. on a 20-deg. curve. The trucks have me- 
dium-carbon axles mounted in Timken roller bearings 
and multiple wear rolled-steel wheels. 

The trailing trucks are the General Steel Castings 
Corporation four-wheel Delta type similar to those sup- 
plied for the C. & O. Class L-2 locomotives. These 
trucks are designed with 1-in. lateral at the front and 
Y g-in. on each side at the rear wheels. Both initial and 
constant resistance are 15 per cent. The Timken lateral- 


Table III—General Dimensions and Proportions of the Boi 


Steam pressure, Ib............ 


Diameter, second ring. 
Diameter, third ring, inside, 
Diameter, third ring, outside, 
Sheet th'ckness, In.: 
Smokebox....... 


First ring... . D 


Second ring... 


Third ring. ; — 


Back head....... 
Side sheets 
Roof sheet ` 
Furnace door sheet.... 
Furnace side sheets. 
Furnace crown sheet. . 
Combustion chamber 
Front tube sheet... . 
Back tube sheet. 
Throat sheet, outside 
Throat sheet, furnace 


Diameter, first ring. inside, inn. 
Diameter, first ring, outside, in. 


Flexible staybolts, number and location: 


Throat sheet 
Back head. 

Side sheets... . 
Combustion chamber. 


Firebox length, in. 


Firebox width, inn. 


Distance center line of boiler to crown sheet. front. 
Distance center lines of boiler to crown sheet, back 14 


Water space, front, in 77 6t 
Water space, back, inn... 
Water space, sides, in. $ 7 
Combustion chamber length. in. 42 
Arch tubes, number and diameter 2-34 
Syphons, number and location... 2- -ürebor 
Tubes, number and diameter. 73—24 
Tubes, thickness (B. W. G.). No. 12 
Flues, number and diameter... 202- -3% 
Flues, thickness (B. W. G.). No. t1 
Length over tube sheets, ft.- inn. 19 
Net gas area tirigh tubes and flues, sq. it. 10.0 
Superheater, ü.... E 
Fuel........ Rit. coal 
Grates, type Firebar 
Grate area, sq. it. 90.3 
Stoker, type.. Standard MB 
Feedwater heater. ty pe W'orthington5!, 
Heating surfaces, sq. ft. 
Firebox and combustion chamber. 340 
Arch tubes. A 19 
Syphons 103 
Firebox. total 162 
Tubes 812 
Flues o 3.496 
Evaporative. total 4.770 
Superheater. ! 1.949 
Combined evap. and superhedũii .. 6.710 
Koiler proportions: 
Firebox heat. surf., per cent comb. heat. surf.. 6.9 
Tube-flue heat. surf., per cent comb. heat. surf... 64.1 
Superheat. surf., per cent comb. heat. surf.. 29.0 
Firebox heat. suri. +-grate area : $2 
Lue flue heat. surt.+grate area... . 47.7 
f 52.8 
21.8 
74.4 
Gas arca igrate 0.11 
Tractive toree + 768.0 
Weight of engine 96.4 
Weight of engine + 68.4 
Tractive force tevap. heat. surf.. 14.5 
Tractive force +comb. heat. Suri. 10.3 
Tractive force x diameter drivers comb. heat. surf.. 712.1 


[j 


motion control device is applied to the front trailer-trud 
boxes and the Franklin C2S booster drives on the rea 


trailer-truck wheels. 


Both front and rear trailer-tri 


axles run in Timken roller bearings. 
The driving-wheel centers are the spoke type, cast. stet 


on which are mounted 69-in. tires. 


Wheel centers an 


Table II—Axles, Bearings, Wheels and Tires 


Axles 
Journal 
Location Material Manufacturer Bearings size, in. 
Front truck Medium carbon Carnegie-Illinois Timken 7 
Drivers, main Medium carbon Carncgie-Illinois Timken 13 
hollow bored 
Drivers, other Medium carbon Carnegie-Illinois Timken 12% 
hollow bored 
Trailer, front Medium carbon Carnegie · Illinois Timken 12 
Trailer, rear Medium carbon Carnegie - Illinois Timken 12% 
fender Open hearth Carnesie-Illinois Plain 7x14 
350 
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Wheels or Tires Wheel Centers 
— —— - — — 
Type and Diam.. . nen 
material Manufacturer in. Type  Manuiacture 2 
Multiple-wear Armco 3. 
rolled steel 
Class B Railway Steel 0⁰ Cast steel Alco 
Spring Div. Alco 
Class B Railway Steel 69 Cast steel Alce 
Spring Div. Alce 
Multiple-wear Armco 36 
rolled steel 
Class B Railway Steel 4s Cast stee! 
Spring Div. Alco 
Multiple-wear Armco 36 — est 


rolled steel 
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mounted on medium-carbon steel hollow-bored axles op- 
erating in Timken bearings. The Alco lateral-cushioning 
device is used on the front drivers. 

. The total weight of the reciprocating parts on one side 
is 2,395 Ib. The overbalance is distributed 210 Ib. to the 
iront and back wheels, 225 lb. to the intermediate wheel, 
and minus 41 lb. to the main wheel. The dynamic aug- 
ment at 69 m.p.h. is 11,500 Ib. front and back ; 12,300 Ib. 
at the intermediate, and minus 2,250 Ib. at the main. 

The cylinders are 26-in. bore by 34-in. stroke. Both 
cylinders and valve chambers are equipped with Hunt- 
Spiller gun-iron bushings as well as Hunt-Spiller valve 
bull rings and valve packing rings. The pistons are 
cast-steel centers with Hunt-Spiller bull rings and duplex 
packing rings. The piston rods are openhearth carbon 
steel, quenched and tempered, operating in King type 
packing, i 

The crossheads and guides are the multiple-bearing 
type with carbon-steel wrist pins and chrome-vanadium 
cross head keys. The crossheads are lined with Satco 
metal. The main and side rods are of medium carbon 
steel, the main rod being of I-section and the side rods of 
rectangular section. The rods are the tandem type. 
Magnus bronze bushings are applied to the side rods 
and, where floating bushings are used, the bronze bush- 
mgs operate in Hunt-Spiller gun-iron fixed bushings. 
The crank pins are medium-carbon steel, normalized and 
tempered, having journal diameters for the side rods of 
5in. at the front, intermediate, and back pins, and 934 in. 
at the main pin. The main pins are hollow bored with 
Ain. by 9-in. journals for the main rod. 

The 14-in. piston valves are controlled by the Baker 
valve gear which, in turn, is actuated by a Franklin type 
F-2 reverse gear. 

The chassis of these locomotives are equipped for com- 
plete mechanical and pressure-grease lubrication. Force- 
'ed lubrication is supplied by a Nathan 12-feed, 36-pint 
lubricator located on the left side of the locomotive sup- 
plying oil to the pedestal faces, valve crosshead, engine- 
truck center-pin guide, radial buffer, and furnace bearers. 
Lubrication for steam-pipe cylinders, guide, feedwater 
heater, filter, and air pump is supplied by a Detroit 
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15-feed, 32-pint lubricator located on the right side of the 
locomotive. Numerous parts on the running gear are 
equipped with Alemite fittings for grease lubrication. 

These locomotives are equipped with the Pyle-National 
headlight and generating equipment having a type MO-6 
800-watt, 32 volt turbo generator designed for operation 
with 300 Ib. pressure saturated steam. Ten of the loco- 
motives are equipped with the Union. Switch & Signal 
Company's intermediate inductive train stop designed for 
operation in forward direction only. 

The foundation brake equipment, Schedule N-290-100, 
was supplied by the Westinghouse Air Brake Company 
and the New York Air Brake Company and is designed 
with a braking power equivalent to 50 per cent of the 
weight on drivers. The driver-brake rigging is designed 
for 100 Ib. cylinder pressure. The operating brake equip- 
ment is No. 8ET with two 812-in. cross-compound com- 
pressors. The locomotives are supplied with two 1852-in. 
by 108-in. and one 18%4-in. by 72-in. main reservoirs. 

The cabs are of welded-steel construction having a 
length over the front and back walls of 95% in. and a dis- 
tance of 69 in. from the back corner of the firebox to the 
front wall of the cab. The windows in front of the cab 
are the Prime clear-vision type. A single seat for the 
engineman is located on the right side of the cab and two 
seats for the fireman and the brakeman on the left side. 


The Tender 


The tenders are the rectangular tank type with two 
six-weel trucks. The tanks have a water capacity of 
21,000 gals. and the coal space has a capacity for 22 tons. 
The tender has a wheel base of 37 ft. 1 in. with a 10-ft. 
wheel base for each truck. The light weight of the tender 
is 158,300 Ib. 

The tender underframe is the General Steel Castings 
Corporation cast-steel water-bottom type with the 
riveted tank secured thereto. The sides and ends of the 
tank are constructed of As- in. carbon-steel plates and 
the top and slope sheet of -in. steel. The tender trucks 
are the Buckeye six-wheel type with carbon-steel axles, 
plain bearings, and A. S. F. Simplex clasp brakes. The 
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Partial List of Materials and Equipment on the Chesapeake & Ohio 2-8-4 Type Locomotives 


Bed; engine and trailer truck; pilot..General Steel Castings Corp., Eddy- Boiler tubes and flues............ The Babcock & Wilcox Tube ( 
b stone, Pa. Beaver Falls, Pa. 
Wheels; engine and tender truck; Globe Steel Tubes Co., Milwauke 
Jacket Nel .Armco Railroad Sales Co., Middle- Wis. 
town, Ohio. " National Tube Co., Pittsburgh, Pa 
Axles) b ea PR TES Carnegie-Illinois Steel Corp., Pitts- Stoker engine and feedwater 
i burgh, Pa. pump throttle: 4o seca ricis The Lunkenheimer Company, Cincy 
Enginc—truck, trailer truck and à nati, Ohio. 
tender-truck roller bearings .....The Timken Roller Bearing Co., Can- ATCB brick. arn n t mate 4-202 General Refractories Company, Phili 
ton, Ohio. delphia, Pa. 
Lateral cushioning device ........ .American Locomotive Co., New York. Throttle valve „„ American Throttle Co., Inc., Ne 
BAP 625 oco e eh avia € s aai a Ohio Steel Foundry Co., Lima, Ohio. 'ork. ^ 
Drawbar and safety bar; radial Blowoff Sehe „„ The Okadee Company, Co. 
buffer; reverse gear; ster; Blówoffimütfler 560% 65.56.45 %.000%% 05 Wilson Engineering Corp., Chicago. 
Aer rs vex Guess A Franklin Railway Supply Co, Inc, Superheate r The Superheater «o New Yor 
New York. ( AA ͤ AAA Johns-Manville Sales Corp., New You 
Springs 5:34. o TP EDI hU CT Pittsburgh Spring and Steel Co., Pipe cveringngnkn 40% ..Union Asbestos & Rubber Co., C 
Pittsburgh, Pa. cago, 
Pilot coupler and pocket ...........National Malleable and Steel Castings Feedwater heater ................. Worthington Pump and Machine 
Co., Cleveland, Ohio. s s Corp., Harrison, N. J. 
Brake equipment ................. .New York Air Brake Co., Watertown, Injector; injector check; feedwater 
N. Y. eater check; low-water alarm; 
Westinghouse Air Brake Co., Wilmerd- water column; gage cocks; 
ing, Pa. water gages; cab turret , 
Brake, shots) „ arina tous American Brake Shoe Company, New valves; water gage valves; whistle. Nathan Manufacturing Co., New You 
York. Fitebat: m Waugh Equipment Co., New York 
Sanders; rod packing ............. U. S. Metallic Packing Co., Philadel- COKER e e T arenes Standard Stoker Co., Inc., New Yor 
: phia, Pa. Clear. vision window ............. The Prime Manufacturing Co. Mi 
Bushings for brake and spring waukee, Wis. 
hangers; bushings and pins . ..Ex-Cell-O Corporation, Detroit, Mich. Headlight and generator; cab 
Valdes ens eevasnt e osos eevee The Lunkenheimer Company, Cincin- lamps; classification lamp; back- , H 
nati, Ohio. UD. IM: r e ee The Pyle-National Company, Chicag 
y ; Ohio Injector Co., Wadsworth, Ohio. Teaiticontroll 12 permee ak Coah v las Union Switch & Signai Co, Swis 
Cylinder and valve bushings; pis- vale, Pa. 
j bull and packing rings; PIpitiie c versae rc AES. 1. M. Byers Co., Pittsburgh, Pa. 
valve rings; bell Hunt-Spiller Manufacturing Corpora- Whistle operating valve ...... Vicco Railway Equipment Co., 
1 tion, Boston, Mass. cago. 3 
Rod bushings 2o vi roc RIT Hunt-Spiller Manufacturing Corpora: Bell fingéf 5 corren enr Railway Service and Supply Corp, 
tion, Boston, Mass. i : Indianapolis, Ind. 
Magnus Metal Div., National Lead Flexible connections between en- 
Co., New York. ine and tender; automatic d x 
Valve Geli 5,50 aquo a 88 Pilliod Co., New York. TAIN e Barco Manufacturing Co., Chicago. 
Washout plugs. Huron Mfg. Co., Detroit, Mich. Tender: AUCUNE: 
e esser ie Grip Nut Co., Chicago. Tank: ee f atasa; Carnegie-Illinois Steel Corp., Pitti 
Mechanical lubricators ............ Detroit Lubricator Co., Detroit, Mich. burgh, Pa. 3 
: Nathan Manufacturing Co., New York. Tank rivets . .....Champion Rivet Co., Cleveland, Obid 
Grease fittingggs- ggg The Prime Manufacturing Co., Mil. Tank valves. Im. Powell Co., Cincinnati, Ohio. 
waukee is. Pro General Steel Casting Corporation, 
Alemite Div., Stewart Warner Corp., p dystone, Pa. ; 3 
icago. Frame plugs) nn „ Huron Mfg. Co., Detroit, Mich. 
Boiler and firebox steel ............Carnegie-Illinois Steel Corp., Pitts- Trucks; draft gear yokes ........ Buckeye Steel Castings Co., Columbus 
Luk reh, Pa. Spring snubbers Cantwell Westinghouse Co., Chicago. 
1 LE aided sagen ane $ T N 
— ^ e reri a s Coupler; journal box lids ....... NEA 8 and Steel Casting 
burgh, Pa. 2 .; Clevelan F io. hi 
Boiler braces and pins Ewald Iron Co., Louisville, Ky. JJ! ²˙ Sv 
COME gie es Vue D MA Ewald Iron Co, Louisville, Ky. PROS ne, American Brake Moe Cunt Aq 
Flannery Bolt Co., Bridgeville, Pa. Daft Sar eaea W. H. Miner, Inc., Chicago. 
Ulster Iron Works, Dover, N. J. Drawbar bin ewald Iron Co., Louisville, Ky. 
Arch tubes Fational Tube Co, Pittsburgh, Pa. Journal bearingng gz. . Magnus Metal Div., National «al 
SIMONE. b AE PEA Locomotive Firebox Co., Chicago. Co.. New York. 
tender brake cylinders, 14-in. by 12-in., are mounted on The Franklin E2 radial buffer is used between engi 


the frame and the brake equipment is designed to apply and tender and Barco flexible connections are used for 
a braking load of 70 per cent of the light weight of the engine and tender steam and air lines. The tender draft 
tender at 50 Ib. cylinder pressure. gear is Miner A22XB. 


— 
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NWelded Tank Cars 


| NEW type of all-welded tank car is being placed in An en" 
rvice on the Swedish State Railways. Built by the firm By Albin Andersson 


Chr. Olsson, with shops in Stockholm, these cars differ 

design and construction from standard tank cars of the 

ual type. Many tank cars built in recent years have and cross members. These end parts carry the buffers, 
d welded tanks but in the Olsson cars practically the draw gear, spring suspension, and brake devices. 

ole structure is welded. They have thus no separate The tank for two-axle cars has a capacity of from 4,000 
derframe, in the usual sense of this term, but merely, to 7,000 imp. gal., with diameters respectively of approxi- 
each end, a fixed, two-wheel frame welded to the tank, mately 71 in. and 105 in. Plate thicknesses are about 
d consisting of bearing forks, buffer beam, draw box 0.32 in. in the body portion of the tank and 0.39 in. in the 


"Engineering department, Swedish State Railways. (Continued on page 361 ) 


Above: Welded tank car which has been built without the use of 
the conventional center sill construction 


Lj g 
ve left: The two-wheel trucks are equipped with roller bearings 


it: End cradles to support the tank and which carry all truck and 
draft gear attachments are welded directly to the tank 
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Left: Pvt. Anthony Zahar, Brooklyn, N. Y.. 
cleans a headlight lens in an enginehouse of 
the Bengal G Assam 


Right: Pvt. Frank Yakaites, Fond du Lac, Wis., 

formerly with the Soo Line, supervises an In- 

dian who is cleaning the smoke-box of a 
Bengal G Assam locomotive 


Below left: A Bengal G Assam meter-gauge 
locomotive is turned by Indian laborers—On 
the engine, left to right, are Pvt. Quentin 
Carbone, Woodhaven, N. Y., formerly with 
the Long Island; Pvt. Hellmuth Asmus, Staten 
Island, N. Y., and ue Jostph Beres, Buffalo, 


Military Railway Service 


U. S. War Department Photographs 
WV nex American railroad troops took over 
portions of the Bangal & Assam Railwa\. 
virtually the only supply route for ti 
men engaged in building the Ledo Roz 
and for General Stillwell's troops in North 
ern Burma, they encountered two major 
stumbling blocks—the first, now nearl 
corrected, that of transshipping freight 
from broad-gauge to meter-gauge line; th 
second, involving ferrying of cars on smal! 
barges across the Brahmaputra River, the 
varying level of which from dry to mom 
soon season prevents bridge construction 
With the advent of the Military Railway 
Service tempo at the ferry point and on tt 
whole line soon picked up. Though Indians 
were still employed, whenever there wa 
chance of delay American railroaders wert 
quick to step in. In the first two months 
under the new operation, there was roughly 
a 40 per cent increase in the volume o 
traffic handled. | 
The statement that “it is no exagget 
tion to say that the railway was being 
operated by our men very close to the Jap 


T/4 c. E. Roth, Canandaigua, N. V., a former 
N. Y. C. worker, greasing a locomotive 
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ts,’ made by one officer tells its own 
rv. 

When the M. R. S. was set up in the 
jna~Burma-India theater of operation 
der Brig. Gen. Thomas B. Wilson, his 
fanization included a number of ex-rail- 
ders. They were: Col. John A. Apple- 
| (Penna.), who was there at the start; 
Col. Martin Goerl (N. Y. C.) ; Lt. Col. 
inley H. Bray (S. P.) ; Lt. Cols. H. B. 
yt and Karl F. Emmanuel (N. Y. C.); 
Col. George R. Branch (C. R. I. & P.); 
Col. Harvey B. Pilcher (Wabash) ; I 
LW. P. Wilson (C. B. & Q.) ; Lt. Col. 
fa C. Ogg (T. & P.); Lt. Col. Clarence 
Conlisk (A. T. & S. F.) and Maj. 
bert M. Phillips (Penna.). Lt. Col. 
iion B. Richardson, formerly a mem- 
of the editorial staff of the Railway 
ithanical Engineer, is Director of Sup- 
{for the Transportation Service. 
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Upper left: Corp. Joseph Bassallo, Croton-on- 

Hudson, N. Y., formerly with the New York 

Central, works on an engine on the meter- 
gauge Bengal G Assam 


Upper right: Pvt. Nelson B. O'Brien, Croton- 

on-Hudson, N. Y., formerly with the New 

York Central, putting coal on the fire, and 

Pvt. Dominic J. DeJerolme, Niles, Ohio, for- 

merly with the Erie, on the engineman's seat 
of a Bengal G Assam locomotive 


Right: Pvt. Michael J. Masone, Queens, N. Y., 
coupling cars on the Bengal & Assam 


Below: Corp. Joseph Bassallo and Capt. Harry 

E. Owens, Mattoon, IIl., both former New York 

Central men, check a rod on a U. S. A. meter- 
gauge locomotive on the Bengal & Assam 


Materials Available for 


Modern Rolling Stock 


Ox of the earliest so-called “steel” coaches was built 
by the Pressed Steel Car Company and delivered to 
the Southern in 1906. Considerable wood was used 
throughout; both the body and truck& being of a com- 
posite construction. The coach was about 741% ft. long, 
weighing 110,100 Ib. and seating 73 passengers. The 
specialties were rather few; consisting in part of plain 
air brake, high-pressure steam heat, Pintsch gas lights, 
walk-over seats, and so on. 

The all-steel coach of the late '20's, common before 
the advent of the streamliner, was constructed of rela- 
tively heavy mild steel sections and the general interior 
finish was also fabricated of steel. The clerestory type 
of roof was yet in vogue and the fish-belly center sill 
in combination with a steel platform and bolster casting 
was still common though being somewhat displaced. 

A typical coach of this era was about 79 ft. long, weigh- 
ing 130,500 Ib., and seating 84 passengers. The special- 
ties had both been improved and increased in number; 
now including an air brake with a universal valve, bat- 


By Stephen II. Badgettf 


A variety of materials, made 
available in recent years, has 
made possible the develop- 
ment of the lightweight car. 
The future will offer still fur- 
ther weight- reducing designs 


Table I compares the steel coach weights of the three 
eras and further subdivides them into components in 
order to illustrate the individual trends. 

Table II reduces the weights to the common base of 


Passenger coach built by Pressed Steel for the Southern in 1906 


teries, a belt-driven 2-kw. generator, and an improved 
coupler, to mention several. 

The railroads were becoming alarmed at the increase 
in total train weight with no revenue increase. Stronger 
and lighter materials of construction were offered, the 
modern streamlined coach was developed, and the A. A. R. 
later evolved a specification setting forth a standard for 
safety and strength in passenger car design. Just pre- 
vious to this war, a typical deluxe streamlined coach 
of riveted and welded low-alloy steel construction was 
about 85 ft. long, weighing 121,000 Ib. and seating 56 
passengers. 

The specialty items had been further improved and 
increased in number; electro-pneumatic control devices 
having been added to the air brake, modern lighting and 
air conditioning requiring larger capacity batteries and 
20 kw. generators, improved seating, air-pressure water 
system, and others. Streamlining required a skirting and 
a full end closure. The brake cylinders, roller bearings, 
and cushioning devices had been added to the trucks. 


* Abstract of a paper presented at the semi-annual meeting of the 
American Society of Mechanical Engineers, Railroad Division, Pittsburgh, 
Pa., June 20, 1944. 

f Mechanical engineer, Pressed Steel Car Company. 
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pounds per foot of length. Notice in comparison to Table 
I that the per-foot weights of the complete car and of the 
complete body for the deluxe coach are both less than 
for either of the other two coaches. 

The reduction of the weight figures to a per-passenger 
basis in Table III is a method of comparing the amount of 
service the individual passenger of the three eras received 
from the railroads. In order directly to compare the late 


Table I—General Trend in Steel Coach Weight 


Late 
twenties’ Modern deluxe 
1906 coach coach coach 
Weight of complete car. Ib. ....... 110,100 130,500 121,000 
Weight of two trucks, Ib.. 36,500 33,600 39,000 
Weight of complete body, lb. .... 73.600 96,900 82,000 
Weight of body specialties, Ib.. . 11,000 40,300 48,500 
Weight of body without specialties, 
D e 62,600 56,600 33,500 
Body specialties proportion of i 
bl blete body, per cent. 15 42 59 
Length of car, fl.. rr wares 74% 79 5 
Number of passengers ............ 73 84 56 


twenties coach with a modern coach, the deluxe coach hi: 
been stripped of the comfortable lounge rooms, subst’ - 
tuting small toilets in their stead, and the seat spacing | 


has been reduced so as to accommodate 84 passengers 
| 
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These figures are tabulated in the last column. With 
reference to the weight of complete car and weight of 
complete body, this added column emphasizes the addi- 
tional comforts of the large lounge rooms and the spacious 
seating with a decrease in total coach revenue and an in- 


Table II—Trend in Coach Body and Specialty Weights, 
Per Foot of Length 


te 
twenties’ Modern deluxe 
1906 coach coach coach 
Length over-all, ft. ............. 74% 79 85 
Weight of complete car, Ib. .... 1,480 1,655 1,425 
Weight of complete body, Ib. .... 985 1,225 965 
Weight of body specialties, Ib.. 145 510 570 
Weight of body without special- 
tien, ld). 840 715 395 
crease in the weight hauled per passenger. This may 


be presented as an argument for further decreasing the 
complete car weight in order to increase the revenue per 
passenger pound. 

Omitting the 56 passenger coach for the present, the 
weight of body specialties shows that the service per pas- 
senger in the form of comfort and safety attributable 
to the specialties has been considerably increased. Now 
considering the deluxe coach, this service is abruptly 
increased to almost twice that of the late twenties coach. 
The fewer passengers also provide less revenue out of 
which to amortize this increased cost. The columns con- 


taining the weight of body without specialties accentuate 


cation for its use will be its cost-weight ratio. While cer- 
tain new variations in alloys will be placed on the 
postwar market, it is doubtful that any radically different 
materials or combinations suitable for railroad rolling 
stock structures will immediately appear. The problem 
facing us is rather the placing of existing materials of 
construction into their proper economic sphere of use. 

Weare all probably familiar with the use of steel in the 
modern streamlined car. The structure is of an alloy 
steel, the trucks of alloy- or common-steel castings, the 
equalizers and axles of steel forgings and so on. 

The elastic modulus of steel is around 30,000,000 Ib. 
per sq. in. and the low alloy steels generally have yields 
in the neighborhood of 50,000 Ib. per sq. in. Table IV 
sets forth some physical data for steel and compares the 


Table III—Trend in Coach Weight Per Passenger 


Late Modern deluxe 
twenties’ coac 
1906 coach coach 
Number of passengers .... 73 84 56 84 (assumed) 
Weight of complete car, lb. 1,510 1,555 2,160 1,440 
Weight of complete body, lb. 1,010 1,155 1,465 975 
Weight of body specialties, 
„FFF HARDER 150 480 865 575 
Weight of body without 
specialties, lb. ........... 860 675 600 400 


basic design stresses for a low-alloy and an open hearth 
steel. The A. A. R. passenger car specification out- 
lines a series of allowable stresses based on open hearth 


A typical passenger coach built about 1906 


the body weight reduction per passenger without penal- 
izing the strength or safety of the structure. 

Tables I through III place emphasis on the remarkable 
service being offered by the railroads to the public 
through the medium of the deluxe cars. The specialties 
hold a field for weight reduction, dependent upon certain 
factors which will be discussed later. 

The non-structural material of a coach holds an oppor- 
tunity for the application of magnesium and the justifi- 
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steel with a yield of 32,000 Ib. per sq. in. This speci- 
fication states that the allowables may be increased by 
the yield strength ratios; in this case 50 to 32, or a 56 
per cent increase. 

A number of years ago some experiments were under- 
taken to determine the relative ability of two types of 
spot-welded low-alloy steel specimens to withstand a 
tensile loading. Type A and B specimens were identical 
except that Type B was subjected to a tempering. Spot- 


De luxe lightweight coach in which welding has been used extensively 
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Typical underframe of a passenger coach of the late 1920's | 


weld specimens of each type were prepared and tested in 
the manner shown in one of the drawings. The applied 
load at failure for Type B was consistently greater than 
that for Type A and it failed in a more ductile manner. 

An enlarged portion of the spot weld in the Type A 
specimen is shown in another drawing. Notice the very 
good weld structure and the heat affected zone surround- 
ing the nugget. An examination of the heat affected 
zone revealed a very hard and quite acicular structure. 
The hard zone concentrated stress at the edge of the nug- 
fet and thereby caused failure at a relatively low external 
load. This type of zone was not so critical around the 
Type B nugget. 

The results of this investigation emphasize the im- 
portance of properly stiffening thin spot-welded low-alloy 
steel side sheets against the formation of dynamic 
buckles in service in order to avoid tensile-fatigue failure. 

At first, there was complaint about the formability of 
low alloy steels. While their general formability still 
holds room for improvement, we have become familiar 
with their characteristics. The steel companies have 
developed improved characteristics. 

As a new product, alloy steels had their troubles and 
it was necessary to learn how to fabricate them. At one 
time the forming die cost attached to a car may well have 
been a considerable portion of the total but the proper 
application of welding has reduced this considerably. 
Compare the all welded bolster with flame cut dia- 
phragms to the riveted bolster having pressed diaphragms. 

For long steel shapes requiring accuracy, such as 
mouldings, either the draw bench or power rolls may be 
used. These methods are limited by the characteristics 
and thickness of the steel that may be economically 
formed. 


Steel Castings 


A properly designed weldment will generally weigh 
less than a steel casting. Thinner high tensile sections 
may be used than a good foundry practice will allow for 
casting walls. It may be that a combined weldment and 
casting should be employed to meet a given set of condi- 
tions. 

Truck equalizers are expensive forgings. Some devel- 
opment is at present under way towards casting these in 
a high-tensile steel. If preliminary design bears out in the 
final result, there will be a considerable weight reduction. 
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An item as critical as the equalizer will require strict 
quality control in the foundry, possibly either X-ray or 
magnaflux. 

Magnesium is today little known outside of certain war- 
time industries but it is apparently being successfully used 
both structurally and otherwise. Due to low elastic modu- 
lus and strength combined with a somewhat higher cost, 
magnesium is not a satisfactory structural material for 
railroad rolling stock, but this metal with its light weight 


Table IV—Comparison of Open-Hearth and Low- 


Alloy Steels 
PHYSICAL PROPERTIES 

Open hearth Low alloy 
Elastic. modulus, ; uer ai 30,000,000 30,000,006 | 
Yield strength, lb. per sq. in............... 32,000 50,000 
Ultimate strength, lb. per sq. in............. 60,000 70,000 

Basic Desicn Stresses (lb. per sq. in.) 

Tension 16,000 25, 000 
Shear 10.000 15,606 
Bearing 20,000 31,200 


and suitability for extrusion can be employed for certain 
non-structural purposes in passenger cars. 

Magnesium does not form particularly well without ap- 
plication of heat but it is claimed that the forming tem- 
peratures will not affect its properties. Thin sections oí 
magnesium constitute a fire hazard; the more finely di- 
vided material having the greatest potential hazard. Chips. 
turnings, grindings, drillings, etc., are a serious shop haz 
ard and strict precautions must be taken for their proper 
collection and disposition. 

Magnesium corrodes readily and should be thoroughly 
covered with a protective coating. Pockets that might en- 
trap corrosive media must be avoided. Copper or alloy: 
containing copper must not be allowed to contact mag- 
nesium. Steel rivets and screws should not be arbitrari 
used to fasten this metal in place, particularly if corrosive | 
media are present. However, steel screws can be plated 
so as to avoid a direct contact. 


Aluminum in Car Work 


The heat-treated and cold-worked classes of the 


' wrought aluminum alloys holding our general interest art 


listed in Table VI. These alloys obtain their strength 
in the manner indicated by the column headings. Some 
of the heat-treated alloys may also be cold worked to in. 
crease their physicals. 
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Nature has bestowed upon aluminum some physical 
haracteristics quite different from steel. The elastic 
nodulus and unit weight are both about one-third those 
f steel. Heating either the cold-worked or the heat- 
reated alloy above certain temperatures will result in a 
xss of strength which cannot be recaptured without a re- 
eat treatment. í 
The alloys most commonly used in passenger equip- 
ent cars for non-structural purposes are 38, 52S and 


Table V—Typical Properties of Magnesium 


Weight, Elastic Yield, Ultimate. 
Alloy Ib. per cu. in. modulus, lb. Ib. per sq. in. Ib. per sq. in. 
agnesium .......- 0.065 6,500,000 27,000 42,000 
uminum 17S-T ... 0.101 10,300,000 32,000 55,000 


IS; and for structural purposes are 17S and 248 with 
'S the more predominate. 

Table VI outlines the minimum ultimate and yield 
rength values of these alloys. Alloy 61S-T is included 
one that cannot be used structurally in passenger cars 
cause the spread between the ultimate and yield is 
is than that required by the A. A. R. A modified alloy, 
S-T62, is available with the spread increased sufficiently 
'reducing the yield to 26,000 Ib. per sq. in. The 175 
oy has a yield comparable to open-hearth steel and the 
, A. R. specification, therefore, permits designs using 
is alloy to be based on the published design stresses 
t open-hearth steel. The 24S-T alloy has higher phys- 
ils than 17S-T but does not form as readily and is at 
esent somewhat more expensive. 

Careful handling during fabrication and erection must 
observed. The expansion coefficient is about twice 
at of steel and indiscriminate hot riveting may drive 
ficient metal ahead into a blind end to form a buckle 
ficult of removal. 

The A. A. R. Specification limits to 1 in. the deflec- 
in of a passenger car having approximately 60-ft. wheel 
se and under an 800,000 Ib. buff applied onto the rear 
aft lugs. This restriction combined with the low elas- 
modulus of the aluminum alloys imposes a limitation 
i the structural weight saving. 

Even though a higher-strength aluminum alloy were 
aced on the market in the postwar period, an analysis 
the two preceding paragraphs will indicate that such an 
oy cannot be economically used for outside structural 
eathing or for any member affecting the deflection. 
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However, this alloy would perform satisfactorily to re- 
duce the weight of certain other structural members. 

The effect of heat on the strength of the structural 
alloys has been previously remarked and this eliminates 
fusion welding in a member. requiring maintenance of 
full strength. Non-structural alloys such as 3S or 52S 
can be readily arc, gas or spot welded. Spot welding 
of structural aluminum alloys is today practiced in the 
aircraft industry. The American Welding Society's Rec- 
ommended Practice and the individual papers concerned 
with spot welding this metal generally stress two points; 
that extensive surface preparation is required and that 
the stored energy type of welding produces the soundest 
and most economical welds. 

Published statements indicate that while the shear 
strength of the structural spot welds is satisfactory, their 
ability to carry appreciable tensile loads is not con- 
sistent. Spot welds in the structural alloys are particu- 
larly susceptible to corrosion and require protection. 


Aluminum Rivets 


Although aluminum rivets are available in several 
different alloys, steel and A17S-T alloy rivets are the 
most satisfactory. The 17S-T alloy rivet possesses a 
greater strength than the A17S-T but its qualities are 


Table VI—Minimum Physical Properties of Heat-Treated 
and Cold-Worked Aluminum Alloys 


Heat treated Cold worked 
5 — 
Alloy Ultimate Yield Alloy Ultimate 
28-% ,000 
178. T 55,000 32,000 to to 
2S-H 22,000 
248-T 62,000 40,000 3S- 4H 17,000 
to to 
53S-T 32,000 25,000 38-H 7,000 
528- AH 31,000 
61S-T 38,000 35,000 to to 
52S-H 39,000 


such that it must be heat treated and driven immediately 
thereafter or held at a very low temperature until used. 
The strength of A17S-T rivets is appreciably less than 
for steel rivets and aluminum has a tendency towards cor- 
rosion in the presence of steel. Therefore, the choice of 
rivets will be influenced by the severity of both the load 
being transmitted and the conditions of corrosion. Pro- 
viding the individual parts are properly primed and the 
completed structure thoroughly covered by a protective 
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Construction of welded underframe end in a modern lightweight coach 
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coating, there should generally be no reason to fear 
corrosion in the passenger coach. If containers holding 
brine solutions are loaded through dining-car vestibules, 
the splashing and resultant entrapment of some solution 
around connections will cause a materially accelerated 
corrosion, especially if exposed steel rivets are present. 
Aluminum should not be allowed to contact any ma- 
terials containing an appreciable amount of copper. Cer- 
tain types of composition flooring and some glues must be 


An enlarged portion of the spot weld in the Type A weld specimen 
shown in one of the drawings 


specified to contain corrosion inhibiting agents. If rea- 
sonable precautions are taken, however, there will be no 
particular need for concern. 


Formability 


In general, aluminum alloys at full strength do not cold 
form as readily as steel. They have a tendency to crack 
unless a sufficiently large radius die is used but a low 
heat will improve this condition. The cold worked alloys 
may be selected of a temper to suit the severity of form- 
ing. The less the cold work the easier to form. 

Shapes, structural or otherwise, of almost any cross 
section may be formed by the extrusion process which 
has the advantage of producing very lengthy sections and 
at the same time maintaining close tolerances. The maxi- 
mum length is at present based upon a billet weight of 
350 lb. at 0.1 lb. per cu. in. and the capacity of the 
straightening equipment. 

Extrusion dies are very often, though not always, con- 
siderably less costly than pressing dies. By extruding, 
only one die is required for each part. The cost of rolls 
for complete mouldings and retainers sometimes varies 
between 10 to 14 times extrusion die costs. 


Aluminum Car Specialties 


The specialties hold a field for further reduction in pas- 
senger-car weight and satisfactory results can be obtained 
with aluminum provided the cost is reduced to an eco- 
nomical cost-weight ratio. I have reviewed this problem 
with some specialty manufacturers and the higher ma- 
terial price plus new manufacturing problems often ma- 
terially raised the final cost. 

Aluminum saved about 875 Ib. per car with the air- 
brake specialties. The relay and control valves are both 
intricate castings and passengers’ lives depend upon their 
correct operation. Casting porosity must be avoided and 
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accomplishing this plus the cost of aluminum advan 
the price. 

The price of an air distribution system was consid 
ably advanced due, it was claimed, to the increased n 
terial costs and the different manufacturing technique 

The rotating reclining seats afford an opportunity 
a substantial reduction. With aluminum, various ma: 
facturers offered savings varying from 15 to 25 Ib. | 
seat. For a 56-passenger car, this is a weight reduct 
varying from 420 to 700 Ib. and from 600 to 1,000 
for an 80 passenger car. 

The factor that aluminum presents in the reduction 
specialty weight will depend both on the ability of | 
specialty manufacturers together with' the aluminum p 
ducers to lower the selling price and on the over. 


Tensile test specimens Types A and B are identical except ! 
Type B was tempered 


economy to the railroads. Neither the customer nort 
manufacturer will consider absorbing. the additior 
charges required to place practical and economical alui 
num specialties on the market. 

We have reviewed aluminum and see that it has certa 
characteristics quite different from steel. The structur 
alloys are not presently weldable by the fusion proc 
and therefore assembly by riveting dominates. Pos 
bilities for corrosion must be observed when designit 
but need not concern us if certain fundamentals are ke 
in mind. | 

Fast hot pressing, and other shop practices, n 
quires high temperature heating of aluminum and then 
fore heat treating equipment. Whether or not it wil! 
economical to install this and other fabrication equipme 
will depend on the demand for railroad rolling sto 
fabricated from these alloys and that is a problem for ti 
producers of aluminum. 


Relative Costs 


The price of aluminum ranges from seven to ten tim 
that of the low-alloy steels on a per-pound basis. Evé 


Left: Extruded aluminum mouldings—Right: Drawn chrome steel— 
cost of rolls for the drawn chrome moulding and retainer vari 
10 to 14 times the extrusion die costs 


though the elastic modulus is roughly one-third that 4 
steel, the structure does not require three times the ? 
terial and the lower weight of the aluminum alloys w° 
to advantage. Considering the structural shell only. t 
proportionate total material costs in a passenger C? 
may drop to a 3 or 2 to 1 ratio depending on the s 
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of the structure and the amount of steel present. The 
reflection of this ratio in the total cost is markedly re- 
duced by the addition of specialty prices, labor, and op- 
erating expenses. In proportion, the cost of a freight 
car would be influenced considerably more than that of a 
passenger car. A detailed discussion concerned with the 
relative economy of aluminum and steel is particularly 
lifficult because of the changing conditions of transpor- 
ation facing us in the future. 

Both original and maintenance costs contribute largely 
o the over-all economy of the structure. The previous 
liscussion concerned with material cost indicated that pro- 
portionately the higher per pound price of aluminum 
would more strongly reflect in the total cost of a freight 
ar than in that of a passenger car. Ability to withstand 
fatigue, corrosion, and hard usage-are recognized main- 
tenance factors which will affect this cost. Both the U. 
S. Steel Corporation and the Aluminum Company have 
had some hopper cars engaged in hauling coal under 
service tests for a number of years. Published state- 
ments at this time of the comparative results obtained 
with U. S. S. Cor-Ten and the aluminum alloy would be 
interesting. 


Decline in Individual Orders 


The size of individual freight-car orders has declined. 
Therefore, any inefficiency on the part of the car builder 
resulting from a material being difficult to fabricate, or 
from other causes, cannot now be as readily absorbed but 
will rather be more sharply reflected in the average cost 
figures. Efficient operation has to be maintained from 
the start of fabrication. Uniform materials of construc- 
tion that meet these normal requirements of the industry 
for economical fabrication and assembly must be avail- 
able. 

The ability of either steel or aluminum to fit ‘into this 
general picture as influenced by first cost, maintenance, 
revenue, etc., which may all be summed up as the cost- 
weight ratio over a specified period, will determine the 
degree to which each is used. 


Swedish Railways 
All-Welded Tank Car 


(Continued from page 353) 


heads. The tank is in itself strong enough to support the 
load as well as to sustain all draw and buffer forces that 
must be reckoned with. For reinforcement the tank is 
braced on the inside in a serviceable manner, especially 
in consideration of the buffing forces to which the car 
may be exposed. The tank is made of steel plate which 
has a tensile strength of 52,500 Ib. per sq. in. and it is 
hydraulically tested for a pressure of about 30 Ib. per sq. 
in. The cars have a wheel base of 16% ft. and 19 ft. 234 
in. and overall lengths of 29 ft. 8½ in. and 32 ft. 4 in. 
respectively . 

The cars are provided with a powerfully made draw 
gear at each end instead of a through draw bar. Standard 
íreight-car coupler hooks are used for the cars intended 
lor use on Swedish railways and the force is transmitted 
to the buffer beam by means of two standard volute 
buffer springs at each buffer beam. The entire draw gear 
15 easily accessible from above. The buffers are of the 
socket type. 

These cars are fitted with roller bearings and the sup- 
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porting springs and suspension are of the type standard 
to Swedish freight cars. A screw-type hand brake which 
acts on all wheels through double brake shoes is operated 
with a crank wheel from a platform at one end of the car. 
In addition, some of the cars are provided with an air 
brake with a brake gear changer and slack adjuster. The 
brake cylinder and reservoir are suspended in brackets 
which are welded directly to the tank. The total weight 
saving realized in these cars is about 4,400 Ib. 


Great Northern 
Plywood Box Cars 


(Continued from page 348) 


is hoisted and key-bolted in place at the first station 
inside the shop; then the car starts on its way. 

The steel roofs are assembled on a special rack just 
above the floor, with a light traveler crane to carry the 
pinch riveter and another to carry the rivet heater. The 


Interiors of the Great Northern's plywood box cars are sprayed with 
varnish 


assembled roof is picked up by two trolley hoists and 
put in place on the car ready for riveting. 

The steel ends are stocked out of doors, and a traveler 
crane is used to set them on the underframe, where they 
are set up, being reversed temporarily in order to clear 
the side sill at the first station. After the sides are set 
up, a station is fitted with a special hoist for properly 
setting up and key-bolting two steel ends, one on each. 
car. 
The progressive method of car assembly is used 
throughout. All material for each station is delivered 
and piled, completely finished and ready for use at that 
station. 
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EDITORIALS 


Synthetics Which 
Inerease Motor Ratings 


The name Silicone has been given to a number of syn- 
thetic, thermal-setting, insulating resins and varnishes 
which may have a revolutionary effect on motor design. 
They establish a new class of electrical insulation which 
will raise safe operating temperatures of many types 
of equipment from the previous range of 105 to 130 
deg. C. to a new range of 150 to 200 deg. C. Before 
they are baked and set by heat, they are good impreg- 
nants and afterward they form a mechanically strong 
bond between layers of material such as mica, glass 
fiber, cloth, asbestos, etc. Silicone insulation has the 
further merit that sparks or short circuits cause no 
carbon deposit and therefore do not result in tracking. 
It is also highly resistant to water and oil. 

The most spectacular thing which has been done 
with Silicone is to produce a Silicone-insulated motor 
weighing 210 pounds which develops the same horse- 
power as a standard motor weighing 410 pounds. This 
is described elsewhere in this issue. The comparison 
is made with a motor having class A insulation, and 
the gain would be considerably less as applied to the 
railroads’ number one problem of traction motors insu- 
lated with class B insulation which will withstand 
somewhat higher temperatures. 

The limiting factor in all class B insulation is the 
varnish, and Silicone definitely raises the limits. One 
of the first things that will be done will be to rewind 
traction motors, when such rewinding becomes neces- 
sary, using Silicone varnishes. This should definitely 
alleviate some of the present troubles being experienced 
in the electric-traction and Diesel-electric traction fields 
and extend the life of motors now being overloaded to 
meet war traffic demands. 

Later it may be possible to redesign and rerate 
traction motors. Theoretically at least, motors of the 
same horsepower could be built which would be smaller 
and lower in cost, but space limitations have always 
governed and will probably continue to do so. The 
net result will be more powerful motors. 

If motors are to be operated at temperatures of 200 
deg. C. or perhaps more, some precautionary measures 
will be necessary. At present the back coil connections 
on traction motors are brazed, while the commutator 
risers are soldered. The higher coil temperatures might 
easily cause solder trouble and it would appear that 
some way should be found to braze (silver solder) the 
riser connections as well. Also, in some designs of 
motors, enough heat might be conducted to the bearings 
to cause annealing of a babbitt bearing. As experience 
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is gained, motors will be designed for use with t 
new insulations and it may be expected that direc 
benefit. will accrue to all types of motive power using 
electric transmission. 


How Important 
Is Locomotive Maintenance? 


In times such as the railroads are now experiencing 
there is a tendency for one reason or another to feel that 
the work of our associations in the railroad field shouid 
be more or less of a side issue and that a railroad man 
should devote every hour of every day to the particular 
job for which he is paid. When one considers th 
importance of cooperative and coordinated effort in dè- 
veloping the means to improve railroad operations it is 
rather difficult to understand the attitude of a mechanic: 
man who does not recognize that a contribution to th 
work of a technical association is an extremely importan 
part of his obligation to the industry in which be 
serves and can be a very profitable contribution to th 
railroad which employs him. 

Over a period of five or six years, the Locomotiv 
Maintenance Officers’ Association has been in tk 
process of laying the foundation for an organization ci 
railroad mechanical department men whose function 
it is to make sure that the motive power of American 
railroads is maintained at a high standard and in th 
shortest possible time. 

It is worthwhile, again, to call attention to the fac 
that the money spent for the maintenance of railrca¢ 
motive power—steam, Diesel and electric— represent: 
the largest single item of expense in connection wt! 
railroad operation. This fact is of more than incident 
importance because it not only shows the extent oí : 
group of mechanical operations and personnel withir 
the railroad industry that at one time during peace tim 
represented a greater number of men and a larger ex 
penditure in wages than the manufacturing plants er 
gaged in producing automobiles, but because it do 
represent such a large expenditure it offers proportio 
ately greater possibilities for effecting economies ' 
maintenance methods. 

In this industry «within an industry there are ap 
proximately 2,000 to 2,500 men in official and supe’ 
visory capacity whose efforts are devoted to the servic 
ing and maintenance of locomotives ; who are responsibk 
for formulating the policies with respect to maintenant 
and who recommend the character of facilities wi 
which the work must be done. 
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In the field of the mechanical department, the L. M. 
). A. represents one of a group of four associations the 
vork of which in the car and locomotive field is related 
o and complementary to the work of the Mechanical 
Division of the A. A. R. With respect to motive power, 
he major part of the effort of several A. A. R. Me- 
hanical Division committees is concentrated on the 
roblems of design, utilization, and economics. Over 
| period of years almost no effort has been directed 
oward the problems of the shop and the enginehouse. 

lt seems rather difficult to explain why the L. M. O. A. 
epresenting as it does such a potentially important and 
ofitable relation to railroad operation, should have 
inv trouble in gathering into its membership a repre- 
entative group of important mechanical officers and 
iupervisors from every railroad of any consequence in 
he United States and Canada. Possibly the difficulty 
s that because of the fact that up to this time the asso- 
ciation, while being sponsored at least by the A. A. R. 
Mechanical Division and having high mechanical offi- 
xrs on its advisory committee and in its membership, 
has been obliged to conduct its initial organization efforts 
and its campaign for members on an individual basis. 
It would be a fine thing if an association such as this 
could be built into a large and effective membership 
through the recognition on the part of interested indi- 
viduals of the importance of its work, but in the five or 
six years of its existence it still has less than 250 mem- 
bers and does not have men representing many railroads 
in this country without whom the complete effectiveness 
of its work cannot be realized. 

Possibly it is not out of order at this time to suggest 
that the time has arrived for mechanical officers to do 
some serious thinking about the potential value of an 
association such as this through the coordinated efforts 
of which the facilities and methods relfted to motive 


power maintenance can be effectively improved. It 


might help, in considering the matter, to mention again 
that the work of the Mechanical Division has for the 
most part been concentrated on the problems of design 
and standards and, over a period of years, the commit- 
tees of that group have not dealt with shop or engine- 
house facilities or methods except in an incidental man- 
ner. Such being the case, it is actually a fact that a 
large and important phase of the work of the mechani- 
cal department has been in a field left almost untouched 
hy any organization except the Locomotive Maintenance 
Officers’ Association. 

l At this moment the whole question of methods and 
facilities for the maintenance of Diesel electric motive 
power is ina state of flux. There isa mighty important 
job to be done by a group in the mechanical department 
in the matter of recommending to railway management 
the character of facilities and methods that should be 
developed for this new, form of motive power. There is 
no better way of finding out how motive power should 
properly be maintained than to coordinate by means of 
committee work the knowledge and experience repre- 
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sented by the men on the railroads who are living 
with this problem every day. 

If this be true, why is it that every important railroad 
interested in improving locomotive maintenance does 
not actually encourage a selected group of mechanical 
officers and supervisors to become members of this 
group and become active in the work of committees for 
the purpose of developing reports that may ultimately 
serve as guides for all the railroads in the matter of 
maintenance and incidentally to the Mechanical Division 
committees in the matter of changes in design as a result 
of maintenance experience? 

These mechanical associations, such as the Locoino- 
tive Maintenance Officers’ Association in which mem- 
bership is purely voluntary, can not develop into effec- 
tive technical groups as long as men below the rank of 
chief mechanical officer have any feeling that there 
may be doubt in their superior’s mind as to the value 
of association work. Forward-looking mechanical offi- 
cers owe it to their supervisors to let them know just 
where they stand on this matter of association work. 


Bad Orders Threaten 


Adequate Car Supply 


The first eight semi-monthly reports of 1944 car 
conditions showed an average bad-order ratio of 2.5 
per cent. On an average of 1,713,121 cars on line this 
indicated that, at any given time, approximately 42,828 
cars were out of service while undergoing or awaiting 
repairs. The last four reports, ending with the one 
dated June 15, show an average of 3.0 per cent in bad 
order. With an average of 1,717,293 reported on line 
the number of cars out of service had increased to about 
51,519. The difference between these two figures, 8,691 
cars, represents more than half the total number of new 
cars delivered during the entire first six months of the 
year. These deliveries totaled 17,183 cars. 

It is readily apparent that any further increase in the 
number of bad-order cars which are undergoing or 
awaiting repairs will have a serious effect upon the 
serviceable car inventory of the country. Expected pro- 
duction of new cars for the entire year will hardly ex- 
ceed 40,000 units. Each fractional increase in the num- 
ber of bad-order cars serves to lessen the value of new 
car deliveries to the extent that they no longer represent 
a gain in total hauling capacity but serve only to hold 
ground in the transportation fight. 

The adequacy of a bad-order ratio of 2.5 per cent 
in preventing gradual deterioration of freight cars has 
been questioned in these columns before. Four per cent 
is probably nearer the minimum requirement if the com- 
plete effects of wear and of “time and the elements” are 
to be restored currently. But if the bad-order per- 
centage was to rise to four per cent before the end of the 
year, about 65 per cent of the expected gain in service- 
able car supply from the delivery of new cars will have 
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been nullified because of the increased number of units: 


out of service awaiting repair. So, car departments 
throughout the country must find some way in which 
to hold the percentage of bad orders down while still 
maintaining inspection and repair programs that pro- 
vide needed safety factors. 

That this may prove difficult of accomplishment in 
view of the manpower situation offers another challenge 
to the initiative of supervisory officers in assigning such 
forces as they have in the most effective manner and 
in adopting every labor-saving method and medium of 
which they can avail themselves. The progressive de- 
terioration of many of the older cars will not make the 
task any easier but it must not be used as an excuse 
for failure to keep the bad-order percentage within a 
limit which will assure a true increase in carrying ca- 
pacity from the new cars which are to be delivered. 

Motive power supply is expected to be adequate for 
the foreseeable demands likely to be made upon it. 
The same statement can not be made concerning car 
supply with any such assurance. Car shortages in vari- 
ous types of equipment have been common during the 
first half of the year and any traffic increase in the last 
half can only result in more instances in which shortages 
will occur or will be more serious when they do occur. 


Seheduling in the 
Locomotive Repair Shop 


The organized scheduling of locomotive repair opera- 
tions so as to secure orderly procedure, get material and 
repair parts ready when needed and turn locomotives 
out of shop in the minimum time consistent with the 
class of repairs, was instituted and a rather complete 
system installed at the West Albany, N. Y., shops of 
the New York Central, for example, by 1911. After 
some preliminary experience, the Boston & Maine in- 
stalled a somewhat similar system at its Billerica, Mass., 
shops when these facilities were first placed in service in 
1914. Other roads followed suit and in the ensuing 
years shop schedules, adapted to the varying require- 
ments of different roads and different shop operating 
conditions, were quite widely installed. In general, the 
tendency was towards simplification and the elimina- 
tion of unnecessary detail and it would be hard to 
evaluate the increase in shop production and resultant 
decrease in locomotive hours per classified repair ac- 
complished by the orderly scheduling of operations. 
The experience of the Southern Pacific in scheduling 
locomotive repairs was described in an interesting paper, 
presented by Starr Harris, schedule foreman at the 
Sacramento, Calif, shops, before the Pacific Railway 
club early this year. A simplified schedule system was 
installed at Sacramento early in 1924 and after a year's 
use, the average number of shopping days for Class 2 
repairs dropped from 54 to 41; Class 3 from 31 to 26 
days; and Classes 4 and 5 from 25 to 18 days. At the 


364 


present time, with large power, only, handled at Sacra- 
mento general shops, the average number of working 
days per locomotive has been reduced to 26 for Class ? 
repairs, 21 days for Class 3 repairs and 20 days for 
Class 4 repairs. In explanation of the small difference 
in time required for Class 3 and Class 4 repairs, it is 
explained that, except for flues, practically the same 
amount of work is performed on both classes. 
Experience on the Southern Pacific, as on many other 
roads, shows the vital importance of a modern schedule, 
system and, in most cases, it pays to have the master 
schedule board located at a prominent position out in 
the shop where it can be readily seen by Supervisors and: 
also by workmen, a surprising number of whom will 
show interest in how the work is progressing if they are 
given this opportunity. Departmental boards and 
schedule sheets giving the due dates for all important 
items of locomotive repair work are desirable and gen- 
erally used, in most large shops at least, arrangements 
being made for all work completed on time to be so indi- 
cated and delays emphasized by some mark which show: 
the department or cause responsible for the delay. 
Obviously weak departments and other sources o 
delay, whether lack of materials, machinery or man- 
power, are made quickly evident by the shop schedule 
system and corrective measures can be taken. The use 
of these schedule boards, when kept accurate and up-to- 
date proves very helpful in assuring a continuous flow 
of work through the shop, helping to avoid "bottle 


necks” and conserving the time of all shop supervisors 
who do not need to visit other departments in order to 


make sure that repair work which has a bearing on their 


own operations is progressing favorably. 
One of the greatest advantages of shop scheduling is 


the check which it gives on materials, enabling shortages 


to be brought to the attention of the stores department 
and focusing attention on this shortage until it is re- 
lieved. The success of shop operations is of course 
closely tied up with the experience, resourcefulness and 
ingenuity of stores department officers in anticipating 
needs and making sure that repair programs are mot 
tied up for lack of materials, a goal by no means easy 
to achieve, especially under present conditions. In fact. 
mechanical and purchasing and stores department co- 
operation reach theoretical perfection when repair pro- 
grams are not started until all necessary materials are 
on the ground or “in sight." 

Shop schedule systems can never be worth the powder 
to blow them up without the full and hearty support 
of higher mechanical officers and especially the local 
shop managements. An elaborate system, more or less 
forced on a reluctant shop superintendent, or maste! 
mechanic, will never be anything but a formality and, at 
that, one which will not stand the test of time. On the 
other hand, with a progressive shop management and : 
schedule streamlined and simplified to meet local re- 
quirements, there is almost nothing which will prove 
of greater help to foremen in getting desired results. 
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With the 
Car Foremen and Inspectors 


Southern 
Wheel-Change Track 


heel changing arrangements on the freight-car repair 
rack of the Southern at Spencer, N. C., have been worked 
mt through cooperation between local supervision and 
nanagement to a point where this work is handled speed- 
ly and economically. During recent years, with the 
avy traffic moving through the territory where the 
rack is located, wheel changes have been very numerous 
ind it is felt that delays to cars would have been common 
f the track as it is now laid out had not been in opera- 
ion. In addition, the facilities provided have made it 
ssible to conserve manpower, a fact of great importance 
luring the labor shortage. In March, 1943, for example, 
crew of four carmen and two helpers changed 1,008 
airs of wheels. 

The track on which wheel changes are made is 600 ft. 
n length and is paralleled by a dummy track of the same 


Mounted wheels are stored along the working track and moved to any 
desired location on a small hand cart which runs on the narrow 
track shown 


A locomotive headlight generator is driven by compressed air to furnish 
current for lighting of night operations : 


length on which run the two service trucks which are 
the key to the efficiency of the set-up. These trucks have 
a boom built on them which is swung out over the repair 
track at the end of the car from which the truck is being 
removed. It is supported at its far end by an A-frame. 
Two 175-ton and one 1-ton chain hoists are mounted on 
the boom fos handling the side frames and the bolster. 
In this respect the servicing does not differ from the 
usual type A-frame commonly employed at car repair 
points. However, the ease with which the boom can be 
swung clear of one working spot and moved, with the 


Three Chain hoists are mounted on the swinging boom to handle the f F 
bolster and both side frames truck, to the next location has done away with many 
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Parts bins are stocked with materials needed by the wheel gang 


of the inconveniences associated with moving the more 
commonly employed A-frames. 

The trucks on which the booms are mounted are also 
moving storehouses as far as the wheel gangs are con- 
cerned. Bins in these trucks are stocked With all of the 
items which a wheel gang is likely to need, including dust 
guards and plugs, brasses and wedges, lubricating oil, oil 
for painting journals on wheels removed, brake shoes 
and keys, hangers, other miscellaneous items and small 
tools. There is also a record cabinet stocked with a Wheel 
and Axle Manual, the A. A. R. Rules of Interchange, a 
work record book and necessary report forms. 

Each service cart is also equipped so that, when neces- 
sary, work can be done at night with current for illumi- 
nation provided from generators removed from old loco- 
motives mounted on the trucks. These generators are 
driven by compressed air from the yard lines. Two 
150-watt lamps are mounted on the boom and there is a 
drop cord connection for use when it is needed. These 
individual plants furnish ample light which is directed 
entirely in the working area. As a result these trucks 


Air-operated jacks speed operations and lessen physical demands on 
the workmen 


=$ 


are self-contained working units for either day or 
night use. 

On the other side of the repair track from the dummi 
track on which the service trucks run there is a wheel 
storage line, extending the full length of the repair track 
which accommodates 66 pairs of mounted wheels, chilled 
iron and steel, of various journal sizes. As needed, whee 
are run off the storage spot onto a dolly cart which ni 
on a narrow track. The dolly carries the wheels tot 
working location where, as the new wheels are move 
the pair being removed is placed on the dolly. The 
wheels are then moved to the wheel storage spot fra 
which ‘the new wheels were taken and are placed tht 
to be picked up by a yard crane which services the enti 


Night lighting of the working area comes from electric. i 
on the boom with current supplied by an air-o 
generator 


wheel line, removing old wheels and stockir 
tion with newly mounted wheels. 
Each wheel gang is equipped with 
50-ton Joyce jacks for raising cars so t 
be removed from under them. Mounted 
jacks are readily maneuvered into positi 
and are moved from spot to spot withou 
replaced manually-operated jacks which: 
four or five men on the jack handle y 
cars had to be raised. Elsewhere th 
the Southern has found it advantageous. 
latest styles of jacks of various manufacty 
to facilitate operations and reduce worker. 
In the twelve months ending with Febr 
Spencer wheel track had changed out 


wheels, an average of 840 pairs per month. shag 
e 
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one with the force of four carmen and two helpers 
iorking on the day trick, with the exception of a com- 
aratively small number changed at night on rush cars 
hich had to be worked to meet connections. Under 
ie present arrangement the helpers work with both 
urs of mechanics, cleaning journals, obtaining wheels, 
ating journals on wheels removed and taking them to 
e storage location, and packing boxes. At no time is 
ere need for great haste on the part of either pair of 
echanics or of the helpers when the track is being 
orked in the routine manner. The physical benefit ac- 
ues to the workers because the facilities on the track are 
ficiently complete that the hardest parts of the work 
eno longer performed manually. A workman, shown 
one of the illustrations, who was entitled to retirement 
is been able to remain on the job because the physical 
rain of the work had been so far relieved that he can 
ill perform a full day's work and do it efficiently. Such 
ttors as this in addition to the increase in track produc- 
in and the speed with which changes can be made when 
cessary have repaid the road for its attention to the 
ying out and equipping of this track. Similar arrange- 
ents are in use at a number of other points on the 
juthern but the Spencer installation was the first and 
the most complete. 


bulldozer Jobs 
n the Car Shop 


fiantity production of car parts produced by bending 
jd forming has become essential to support present 
leatly stepped-up car-repair programs. At the Chicago 
f blacksmith shop of the Chicago & North Western 
ih parts as pressed Z-bars, U-section side posts. freight 
fF Spring planks, straight and taper passenger car floor 

„ and numerous small pressings, such as side-post 
jlices, passenger-truck center braces, and attachment 


Ajax No. 10 bulldozer installed at the Chicago car blacksmith shop 
of the Chicago G North Western 


pressings for the support of AB brake equipment, are 
being turned out on a large bulldozer. 

One of the large jobs done in this manner is forming 
spring planks which are made of 3$-in. O.H. steel 7 ft. 
+ in. long by 17 in. wide, finished width. The channel 
flanges are bent cold in two operations, using a V-shape 
iemale die of the proper length on the back stop and a 
knife edge die bolted to the traveller or moving head. 
The production is about 160 channels in nine hours, 
which includes handling the incoming material to the 
machine and loading the finished spring planks on trailers 
for movement out of the blacksmith shop. 

One of the illustrations shows the special back stop 
and the knife-edge die ready for setting up on the bull- 
dozer for this operation. The back stop is of special 
interest because of its rigid construction and the fact 
that it is made at the local shop. Its overall dimensions 
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Special dies used in bending center braces for passenger trucks 
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are 10 in. by 12 in. by 10 ft. and it consists of two 177-in. 
steel plates with end plates and ribs made of the same 
material, spaced about 10 in. apart and joined in a well- 
braced, rigid construction by electric welding. A light 
machine cut was taken on each of the long outside plates 
to assure the necessary uniform thickness and straight- 
ness of the back stop. 

Side-post pressings are formed hot in one stroke. The 
original material consists of Hin. O.H. steel sheet 


Cahoose Cars 
With Plywood Sheathing 


Heavy freight traffic has required the Central Railroad of 
New Jersey to maintain in service a considerable number 
of steel-underframe, wooden-superstructure caboose cars. 
A number of these have recently been given heavy repairs 
at the Elizabethport, N. J., car shop during the course of 


A 10-foot back stop and dies being assembled on the machine preparatory to setting it up 
for making freight-car spring planks 


sheared to a width of 11 in. and a length of 8% ft. The 
finished posts are 634 in. wide across the flange edges 
and the box section is 214 in. wide inside by 3 in. deep. 

Side-post splices are made using cast-steel dies in 
three pairs which cover all necessary sizes for this par- 
ticular job. These splices are made of O.H. steel % in. 
by 11% in. by 20 in. and, like the side-post pressings, 
are formed hot in one operation. 

Typical of the many relatively small bulldozer jobs is 
bending the center brace for passenger-car trucks shown 
in another of the illustrations. The dies are simply bolted 
in the machine at the proper height and the back stop 
adjusted for the required plate thickness, one center brace 
being bent cold at each stroke of the machine, which 
means a potential output of seven center braces a minute. 

To take up the driver-belt slack automatically the 300- 
hp. motor is mounted on a hinged bracket at the rear of 
the machine. Under heavy load this motor is free to 
move up and down with the hinged bracket, tending to 
maintain uniform belt tension at all times. As a pre- 
caution against damage to the motor and bracket in case 
the belt fails or slips off the pulleys, a stop has been 
placed under the motor-stop bracket to limit the fall. 

'The machine on which this work is being done is an 
Ajax No. 10 bulldozer, operating at seven 30-in. strokes 
a minute, which was installed in 1937. In using this 
large machine on small parts two sets of dies may be set 
up and operated at the same time. 
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which the old tongue-and-groove vertical sheathing was 
replaced with plywood panels. In addition to giving a 
better finished appearance to the car exterior, the appli- 
cation of the plywood has served to give a greater strength 
and rigidity to the car body and is felt to have some in- 
sulating values. 

Four-foot panels of five-ply construction 34 in. thick 
were used and they were applied to the car with double 
rows of 2-in. wood screws at the side sill, belt rail and 
top rail. The panels were tightly butt-jointed with a 
heavy coating of white lead used as a sealer and with the 


Plywood panels are fastened to the side sills, and belt rail with wocd 
screws 
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The ends of the cars are built of plywood and some cars have plywood 
linings on the interior 


inside surface at the joints covered with several coats 
of an asphaltic paint to serve as an additional seal against 
the entrance of any moisture. On the outside the joints 
are covered with a 4-in. strip of %g-in. Flexiboard. Ply- 
wood was also used as inside lining on one of the ca- 
booses undergoing repairs and its use may be extended 
for this purpose on others which are now in the shop. 


Air Brake 
Üuestions and Answers 


HSC High-Speed Brake Equipment for Passenger 
Cars and “A” and “B” Diesel Locomotive Units 


259-0. Describe the operation of this handle. A.— 
Che handle is inserted in the slot in the driver shaft hous- 
ng 9 and pushed forward until the curved lip slips be- 
ieath cam roller 29. This latches the handle to the driver 
haft housing to which a keyway is pinned. The end of 
he shaft 95 is keyed to fit into the keyway so that the 
haft turns with the handle. Plunger spring 18 acts up- 
vard on plunger 20 and roller 704 so that the handle is 
ilted upward, when not held down, and through pusher 
2 unseats the pilot valve 27, causing a safety control 
rake application. When the handle is held down the 
orce of spring 18 is nullified, permitting the lighter spring 
to seat the pilot valve 27, closing the safety control 
ipe exhaust. 


Independent Locomotive Brake 


260—0Q.—What type of brake valve is used? A.—The 
»-40-C which is a self-lapping brake valve by which the 
xomotive brake cylinder pressure is controlled by the 
sition of the brake valve handle in the application zone. 
261—Q.—H ow does its self-lapping portion operate? 
ts self-lapping portion operates the same as that of 
he MS-40 brake valve previously described. 
262—Q.—How many connections has the pipe bracket? 
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X. Ahe pipe bracket has three connections; namely, No. 
2], main reservoir supply; No. 20, independent applica- 
tion and release pipe which connects the brake valve to 
the application and release portion of the D-22-ER con- 
trol valve, and No. 13 actuating pipe which connects the 
brake valve to the application and release portion of the 
D-22-ER control valve. 

263—Q.—How many positions has the brake valve 
handle? A.—The brake valve handle has three positions 
from left to right (1) locking position; (2) release and 
running and (3) application position which includes the 
full application zone. 
- 264—0Q.—How is independent release after electro- 
pneumatic or automatic operations obtained? A.—By de- 
pressing the S-40-C brake valve handle. 

265—Q.—Can the brake valve handle be removed or 
replaced in any position? A.—No. The handle can be in- 
serted in or withdrawn from the slot in the driver shaft in 
release position only. 

266—Q.—How is release position indicated? A.—Re- 
lease position at the left is indicated by handle stop 4, in 
which position the cam is at its lowest point, releasing 
pressure on dog 72. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the As A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


No Charge for Repacking Boxes 
When Applying Bettendorf Truck Side 


The Chicago & Eastern Illinois requested the Cities Serv- 
ice Oil Company to furnish a Bettendorf type truck side 


for repairs to car E. O. R. X. 6858 and after it was fur- 


nished and applied the railroad included an item of $3.70 
for repacking journal boxes in its bill for repairs. The 
old repacking date was December 18, 1941, and the date 


of the billing repair card was September 30, 1942. Ex- 


ception was taken to this billing and the railroad reduced 
its charge to $1.85 claiming that it was necessary to 
repack four boxes in applying a Bettendorf type truck 
frame. The Cities Service Oil Company contended 
that only two boxes required repacking and that the entire 
charge should be cancelled because the car was not yet 
due for periodic repacking. Its statement pointed out 
that when the spring plank and truck springs are removed, 
the truck bolster is lowered and the truck side can be 
pulled out over the end of the bolster and the car journals. 
In reapplying the truck side it is first set in place after 
which the bolster is raised and the spring plank and the 
springs reapplied. The railroad attempted to justify 
its charge by showing that the tripod device equipped 
with hoists which it used to expedite such changes and 
as a safety measure required disturbing the packing in 
all boxes on a truck. 

In a decision rendered November 16, 1943, the Arbi- 
tration Committee stated, “It is unnecessary to remove 
the packing in the four journal boxes in order to remove 
and replace truck side in Bettendorf type truck. The 
contention of the Cities Service Oil Company is sus- 
tained." Case No. 1799, Cities Service Oil Company 
versus Chicago & Eastern Illinois. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Erie Improves 
Hornell Flue Shop 


In 1942 the Erie first placed in operation at Hornell, 
N. Y., a modern flue shop to handle the cleaning and 
reclamation of boiler tubes and flues for the entire sys- 
tem.* Since that time the shop has been visited by rep- 
resentatives of a number of other railroads interested in 
che results being obtained as a measure of what might be 
expected in the modernization of methods employed in this 
important maintenance work. Experience in its opera: 
tion has led to the addition of a number of new devices 
and attachments which have further improved the quality 
of output and reduced the unit cost. 

The cleaning of flue and tubes in the Wheelabrator,7 
which is really the heart of the layout, requires the use of 
large quantities of metal shot in the blasting cabinet. 
Some of this shot enters the ends of flues or tubes as they 
pass through the machine. Its recovery was possible, in 
the original set-up, only with considerable handling of 
each unit which involved both effort and expense. An 
alternative, the- use of wooden plugs to seal the ends of 
flues and tubes before they entered the blast cabinet, was 
tried and abandoned because of the material and labor 
costs involved. The supervisor in charge of the flue shop 
developed an up-ending device which serves to clear all 
metal grit from each flue by gravity and which operates 
automatically. As a flue comes from the blast cabinet 
it goes onto a rack on which it rolls until it trips an 
electric switch which operates an air cylinder for raising 
one end of the flue and actuates a pneumatic tapper which 
jars the flue and aids the flow of grit into a receiving 


* The original installation was described in the December, 1942, Railway 
Mechanical Engineer, page 531. $ 
+ Sce Railway Mechanical Engineer, February, 1943, page 102. 
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hopper. The entire operation is automatic with the fli 
being held in an elevated position for about 20 seco 
It is then lowered to the rack level and starts on its) 
down the rack toward the safe-end welder. , 
When flues are ready for the swedging operation, t 
man at the hammer operates a control which brings it 
play a rolling device which rotates the flue at a 
rate of speed while it is between the hammer dies. 
merly, the flues were rotated by hand but now a smod 
even swedging is obtained with the use of the rotat 
device and the services of a helper are dispensed w 
this working point. 
The flue elevator and the rotating device at the swedgtt 


Cracking rolls loosen scale before flues and tubes 
cleaning cabinet 


ay 
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Flue carriages have been motorized for movement between shop and 
erecting floor 


have been the most important additions in contributing 
to efficiency but several other changes should also be 
mentioned. A scale breaker has been installed to loosen 
scale on flues before they enter the shot-blast cleaning 
cabinet. These are vee-shaped corrugated rolls placed 
ibove and below the flue and they can be adjusted accord- 
ing to the size of the flues being worked and the pressure 
which it is desired to apply, which is determined by the 
scale condition. The rolls are power-driven and the 
cracking action which they exert is such that all scale 
on flues can be removed on one pass through the cleaner. 

Flue carriers used to bring.bundles of flues into the 
shop and to remove them when they are being sent to 


"lue elevator employed to clear shot from the inside of the flues— 
Shot recovered is cleaned and reused 
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the erecting floor have been motorized with power sup- 
plied through an extension cord. These heavy buggies 
were very difficult to move when fully loaded until the 
motors were applied. 

Safe ends which are received coated with lacquer must 
be cleaned before they can be applied in the welder and 
this work is now done in a small tumbling barrel instead 
of by hand with sandpaper which was the method pre- 
viously employed. 

The changes mentioned have all contributed to a reduc- 
tion in unit cost of reclamation and have also improved 
the quality of output. The elevating device and the 
swedging rotator are responsible for the greatest expense 
reductions. An appreciable quantity of metal shot is now 
reclaimed for further use. Recovered shot and dust is 
delivered to a hopper where a dust suction pipe con- 
nected with the suction chamber of the flue cleaner re- 
moves the dust. The shot as cleaned is ready for reuse 
and the value of reclaimed shot alone has already repaid 
the cost of the necessary installation. 

This plant of the Erie is being studied constantly with 
an eye to still further improvements although the changes 
mentioned appear to have taken care of the more im- 
portant needs found in the original installation. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
Gre invited to submit their problems for solution.) 


Efficiency of 
Sawtooth Seams 


Q.—How is the efficiency of a sawtooth seam obtained? What are 
the reasons for employing this type of seam in place of the con- 
ventional quintuple butt seam?—D. V. 

A.—In designing longitudinal boiler seams for locomo- 
tives which operate at working pressures from 250 to 
300 Ib. per sq. in. where weight restrictions of the 
boiler are close and where it is necessary to have a good 
tight seam due to high boiler pressure, a butt and double- 
strap-joint sawtooth riveted seam has distinct advantages. 
Some of the advantages of this type seam are as follows: 
The design is the same for inside and outside welt straps, 
which provides a good caulking space, due to the spac- 
ing of rivets, eliminating leakage at the seam; it de- 
creases the weight of the welt straps over the conventional 
and diamond butt and double strap seams; it eliminates 
the buckling of the inside welt strap, such as occurs on 
conventional type butt and double strap quintuple 
riveted seam, where the rivet spacing in the outer row 
of rivets is large, when driving rivets on a bull riveter: 
it is easy to fit the welt straps to the boiler shell insur- 
ing that straps will be up tight before riveting; the 
welt straps are smaller in width than on a quintuple 
riveted butt joint or diamond seam and take less room 
on the boiler shell. 

The method of calculating the efficiency of a quintuple- 
riveted butt joint sawtooth seam is as follows. This 
joint may fail in the following ways: 
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¢ Front Flue Sheet Rivets 


1 | 
" zu tT Dimensions given on 
—-----—----- [E Seam at Flue Sheet neutral line of shell 


Quintuple Butt and Double-StrapJoint Sawtooth Riveted Seam 


Sawtooth design of riveted seam for longitudinal joints of locomotive boilers 


1—Tearing of the plate between the rivet holes in the 14A X S 
outside row. Es 8 
2—Tearing of the plate between the rivet holes in 
the second row and shearing one rivet in double shear in (P--2D) x TS x t+2(D x BX C) 
the first row. —E SHH ¼⅛˙3—ũ—öw[ 
3—Tearing of the plate between the rivet holes in Pops 
the third row and shearing two rivets in double shear (P—3D) x TS xt+2(3D x B X C) 
in the second row and one rivet in double shear in the LE = 
first row. PxTSxt 
4—Tearing of the plate between the rivet holes in the (P—4D) x TS x t-- 2(6D x B X C) 
fourth. row and shearing three rivets in double shear in [EN Ss ees = ee dde 
the third row, two rivets in double shear in the second PXTSxt 
row and one rivet in double shear in the first row. 
5—Shearing 14 rivets in double shear in the first, 9 E— n 
second, third, fourth and fifth rows. PxTSxt 
6—Tearing of the plate between the rivet holes in 
the second row and crushing the welt straps in front (L—4D) x TS xt 
of one rivet in the first row. 9 PxTSxt XE 


7—Tearing of the plate between the rivet holes in the 
third row and crushing the welt straps in front of the 
two rivets in the second row and one rivet in the first row. 

8—Tearing of the plate between the rivet holes in the A typical sawtooth riveted seam is shown. The eff. 
fourth row and crushing the welt straps in front of the ciency of this seam is obtained as follows using the fol- 
three rivets in the third row, two rivets in the second lowing values: 
row and one in the first row. E = efficiency. 

9—Crushing the plate in front of eight rivets in the TS = 55,000 Ib. per sq. in., tensile strength of plate. 
fourth row and fifth row, three in third row, two in t= je in. n 045 In, thickness-of shell. plate. 


> B = in. = 0.625 in., thickness of welt straps. 
second row and one in the first row. . P= 17.07 in., pitch of rivets on row having greatest pitch. 


10—Tearing of the plate between the rivet holes along D =1-5/32 in. = 1.15625 in., diameter of rivet after driving 
the diagonal row of rivets. The following formulas are A = 1.05 sq. in., cross-sectional area of rivet after driving. 
used to calculate resistance to failure: S =E Ib. per sq. in., shearing strength of rivet in doub'e 
C — 95,000 lb. per sq. in., crushing strength of plate. 
iem (P—D) x TS xt L = 14.52 in., length of diagonal row of rivets. 
PxTSxt 2 
K c= 
2- et (P—2D) X TSxt+AxS V3 x sine Y2 + 1 Constant allowed for diagonal row el 
PxTSxt rivets, or 1.401 


Y — 0.5887, sine angle 36 deg. 


P—3D TS + 3A 2 : 3 ; 
CEN ene be ee Dee Inserting these values in the foregoing formulas w* 


PxTSxt have: 
(P—4D) x TSxt+6AxXA (17.07 — 1.15625) x 55,000 x 0.75 
4 RI .. —.. —— 1—E = AA 93.2 
PxTSxt 17.07 x 55,000 x 0.75 
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(17.07 — 2.3125) x 55,000 x 0.75 + 
1.05 X 88,000 
2—E = — = 99.5 
17.07 x 55,000 x 0.75 


(17.07 — 3.46875) x 55,000 x 0.75 + 
3 x 1.05 x 88,000 


2 — 119 
17.07 x 55,000 x 0.75 
(17.07 — 4.625) x 55,000 x 0.75 + 
6 x 1.05 x 88,000 
ES 15 
17.07 x 55,000 x 0.75 
14 x 1.05 x 88,000 
[AE ie ae AAA LSS 
17.07 x 55,000 x 0.75 
(17.07 — 2.3125) x 55,000 x 0.75 + 
2 x 1.15625 x 95,000 
E= = 117.5 
17.07 x 55,000 x 0.75 
(17.07 — 3.46875) x 55,000 x 0.75 + 
2 X 3 xX 1.15625 x 95,000 
7——E= = 173.2 
17.07 x 55,000 x 0.75 
(17.07 — 4.625) x 55,000 x 0.75 + 
2x 6 x 1.15625 x 95,000 
-E = 260.1 
17.07 x 55,000 x 0.75 
14 x 1.15625 x 0.75 x 95,000 
9—E = — ex 163.7 


17.07 x 55,000 x 0.75 


(14.52 — 4.625) x 55,000 x 0.75 
QLE = — x 1.401 = 954 
15.52 x 55,000 x 0.75 
Efficiency = 93.2 per cent. 


Holder for 
Mounted Driving Wheels 


Locomotive tire work at the Spencer, N. C., locomotive 
shop of the Southern is facilitated by the use of revolving 
holders which accommodate a pair of wheels during the 
time required for the removal of tires or their application 
to wheel centers. These holders use a cut-off car axle as 
standard on which a V-type holder is mounted on a 
ball-bearing race. The car wheel is left on the portion 
of the axle buried in the ground with both the wheel and 
à portion of the axle embedded in concrete. The use of 


evolving holders mounted on ball bearings accommodate mounted 
driving wheel centers while tires are removed and applied 
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the ball bearings makes this fixture so free in movement 
that one man can easily rotate the entire wheel and axle 
assembly into any desired position. 


Fewer Cutter Teeth 
Speed Milling Operations 
By Fred W. Lucht“ 


In milling steel with cemented carbides, one of the most 
important considerations is the selection of the correct 
number of teeth on the cutter. Since increased cut- 
ting speed means more cubic inches of metal removed 
per minute and therefore greater power consumption it 
frequently becomes necessary—due to power limitations 
—to reduce the load in some manner. It usually proves 
to be better practice in such a case to reduce the num- 
ber of cutter teeth rather than either the feed or the 
cutting speed. Maintaining sufficient feed per tooth is 
important in steel cutting—particularly in roughing—to 
provide both sufficient tooth loading and adequate load 
distribution back of the cutting edge. 

This is illustrated by a typical milling operation on 
steel parts. The job concerned the milling of master 
connecting-rod steel forgings by 6 in. dia. inserted-blade 
face mills having 14 cemented-carbide-tipped blades. 

The 6 in. dia. cutters used were standard type face 
mills operated at a peripheral speed of about 400 ft. per 
min. and with a feéd of .0015 in. per tooth. After mill- 
ing about 10 connecting rods, the cutting edges were 
chipped badly, several of the cemented-carbide tips being 
in such a condition as to make desirable the installation 
of new blades. This meant that after the damaged. blades 
were replaced, the blades had to be re-set in the proper 
relation to each other and extra time had to be spent 
in grinding to put the cutter in good working order. 

An examination of the less damaged cutter. teeth 
showed that the light feed per tooth which was being 
used had increased the width of the “wear land” be- 
hind the cutting edges sufficiently so that the increased 
pressure due to dulling of the cutting edges was begin- 
ning to cause portions of the cutting edges to chip out. 

In an attempt to increase production per grind and 
to cut down the time spent in repairing the damaged 
cutters, every other tooth was removed from each cut- 
ter. The remaining seven teeth were then resharpened 
exactly as they had been previously, an operation re- 
quiring a relatively shorter time than before. The same 
speed in feet per minute and the same table travel in 
inches per minute were used in these trials as had been 
employed previously. This, however—due to the num- 
ber of teeth which had been removed—resulted in a feed 
of .003 in. per tooth rather than the original feed of 
.0015 in. per tooth. 

The increase in feed per tooth enabled the cutters 
to machine some 30 connecting rods per grind instead 
of the previous total of 10. On inspection, the cutters 
showed merely a normal dulling of the teeth. No chip- 
ping of the cutting edges and no broken teeth were in 
evidence. The teeth required only a slight touch up with 
a diamond-impregnated grinding wheel. 

Furthermore, with this change only three face mills 
per machine were needed to keep the operation going, 
one cutter being on the milling machine; one at the 
milling machine ready to be used; and the third in the 
grinding room being re-sharpened. 


* Engineer, Carboloy, Inc., Detroit, Mich. 
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Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance. 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. All communications should bear the name 
and address of the writer, whose identity will not be 
disclosed when request is made to that effect.) 


Surface Appearance of Welds 


Q.—Does poor surface appearance necessarily mean that a 
weld is not good? 

A.— No, it does not but it is evidence of conditions 
which should be corrected and inspection of such welds 
is more likely to disclose faults than in cases where a good 


Courtesy Westinghouse Electric & Mfg. Co. = 


Weld with poor surface appearance caused by excessive welding current 
and improper weave 


surface appearance is present. Poor surface appearance 
may bé a sign of the use of improper current and arc 
voltage; of overheated work; of poor manipulation of 
the electrode; or, of electrode characteristics. In gen- 
eral, poor surface appearance can be avoided and a sound 
weld obtained by studying the characteristics of the elec- 
trode being used and insuring the use of the proper weld- 
ing technique for it. Excessive currents should be 


avoided and welding should proceed using a uniform 
weave or rate of travel at all times. Overheating oi 
the work should be avoided. 


Cracked Welds 


Q.—We have been welding some fairly heavy plate material 
lately but find that many of our welds show evidence of crack: 
The work is being done in jigs. Can you suggest what ow 
trouble might be? 

A.—Assuming that your welders are experienced an 
that your joint preparation and selection of electrode 
are correct it seems likely that your difficulties come fron 
one of two causes. It may be that you are holding th 
parts to be joined too firmly in the jig and not making 
sufficient allowance for movement; or, that the weld: 
you are making are too small for the sections of plat 
which you are joining; or, that your design is wrong 
Check your design to make certain that you can develop 
a welding procedure which will eliminate rigid joints 
If you are using string beads of welding, try changing 
to full size welds in short sections of about 8 in. to 10 in 
Increase the size of your welds because it may be that 
you are using too small a weld for the size of your sec 
tions. Study your welding procedure and jig clamping 


so as to leave the ends of the pieces on which you are 
working free to move as long as possible. 


Courtesy Westinghouse Electric & Mfg. Co. 
Cracked weld caused by rigid joint 


Special type of lifting lever designed for use with either a shop crane or the wrecker in lifting Electro-Motive Diesel freight locomotives with- 

out damaging the superstructure—The yoke straddles the body bolster, with the two prong end PP resting on top of an intermediate underframc 

channel and having small bearing surface S in contact with the jacking pad provided under the side sill—Side lifting bars of the shop crane 
or wrecker engage the heavy hooks shown and can be used to lift either one end or the entire locomotive as required. 
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leetrie Locomotives for the 


Jorocabana of Brazil 


Pur Sorocabana Railway of Brazil, S. A., in inaugu- 
iting electric traction on its extensive meter-gauge sys- 
m has selected the 87-mile double track section between 
ao Paulo and Santo Antonio in the State of Sao Paulo, 
razil, for the initíal electrification. 


Twenty locomotives are being furnished to handle 
assenger, freight, and mixed trains with scheduled 
weds of 35 m.p.h. for passenger, and 30 m.p.h. for 
eight and mixed trains over a mountainous terrain in- 
oving maximum grades of 2 per cent, and prevailing 
linimum radius curves of approximately 800 ft. 


These locomotives are the largest and most powerful 
000-d.c. meter-gauge units built to date, and are among 
le outstanding examples of design and construction 
nbodying all welded fabrication of mechanical parts 
ad assemblies for main-line passenger and freight loco- 
lotives. Ten are being furnished by the General Electric 
ompany and ten by the Westinghouse Electric & Manu- 
acturing Company, with the mechanical portion of all 
venty built by the General Electric Company. In addi- 
on to the mechanical portions which are identical much 
Í the equipment as furnished by the two companies is 
ither identical or physically and electrically interchange- 
ble. Pantographs, traction-motor blowers, watt-hour 
leters, and high-speed JR circuit breakers are identical 
‘ith all pantographs manufactured by the Westinghouse 
* Abstract of a paper presented June 30 at the Summer Meeting of the 


merican Institute of Electrical Engineers, St. Louis, Mo. 
xeneral Electric Company, Erie, Pa. 


Gud Tf Engineer 


By R. L. Chapman and 
O. K. Kjolsethf 


Meter gauge locomotives devel- 
oping 2,000 hp., with regen- 
erative braking, fill all main- 


line motive-power requirements 


Company, and all breakers manufactured by the General 
Electric Company. Traction motors and motor-generator 
blower sets are interchangeable. 


Running Gear 


The running gear consists of two three-axle driving 
trucks and two single axle radius-bar guiding trucks. 

The driving-truck frames are articulated at their inner 
end by a ball joint arranged to permit angular movement 
in both vertical and horizontal planes. The outer ends 
extend over the guiding trucks and carry draft gear. 
coupler, and pilot. The frames are fabricated of steel 
plates and structural shapes throughout with all parts 
torch-cut to size requiring little or no machining. 
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Side frames are universal mill-rolled, open-hearth steel 
314 in. thick, normalized, with an ultimate tensile strength 
of 55,000-65,000 lb., maximum carbon content 0.25 per 
cent. 

The guiding trucks are equipped with outside journals 
and rolled-steel wheels. Semi-elliptic and coil springs 
are arranged in series over the top of the journal boxes. 
A laterally movable bolster is provided on which a portion 
of the locomotive weight is carried through a system 
of equalizers extending from the springs over the outer 
driver boxes. The bolster is provided with a variable 
gravity restraint device of relatively high initial restraint 
to steady the locomotive and minimize lateral oscillations 
when running on tangent track, and to assist guiding of 
drivers when negotiating track turnouts and curves. An 
extension of each guiding-truck inner frame serves as a 
radius bar connecting it to the main truck frame. These 
truck frames are also fabricated from torch-cut steel 
plates and structural shapes readily adapted to welding. 

The weight of the locomotive, with the exception of 
wheels, axles, journal boxes, and that part of the motors 
which is carried directly on the axles, is carried on a 
system of equalized semi-elliptic and coil springs. 


Cab Underframe 


The cab underframe or platform is constructed of com- 
mercial steel shapes, bars, and plates. The structure is 
about 54 ft. long by 9 ft. wide. The center sills, which 
are the main load-carrying members of the frame, con- 
sist of two 18-in. by 12-in. H-beams reinforced with top 
and bottom plates of 14-in. thickness, forming a central 
duct serving as a pressure chamber into which air is dis- 
charged from two motor-operated blowers. From this 
chamber ventilating air is distributed to traction motors, 
accelerating resistors, and other electrical apparatus. Side 
and end sills are made of 8-in. standard steel channels. 
Bolsters supporting center plates, side bearings, and lift- 
ing lugs are rigidly tied into center- and side-sill mem- 
bers. The 18-in. sill members extend well beyond the 
bolsters, and are joined with 8-in. H-beams extending to 
the ends of the frame. 


Cab 


The cab is of semi-streamline design and is carried on 
two center plates located one on each of the two driving 


Table I—Characteristics of G-E Locomotives for 
Sorocobana Railway 


Classification, I-C-C-1-238/286-6 GE 734A, volts 
Length overall, inside of coupler knuckles, ft 
Width overall, ft. iu 9- 
Height over trolley locked down, ft inUʒI mw 
Track gauge, meter 1 
Total wheel base, ft. ............... 
Rigid wheel base, ft. 
Diameter driving wheels, inn. 
Diameter guiding wheels, in.......... 
Total weight in runuing- órder, 1b... oven eoa t riora Epit n 
Weight on drivers, lb 
Weight per driving axle, lb........ 
Weight on guiding axles, Ib). 
Wright per guiding axle, lb 
Number sof Motors prem osive cious 6 
Gear PAHO ook . ß er Fart 78/17 
Continuous rating, hp. 
One-hour rating, hp. MO LANCEA Sa 
Continuous tractive force, loo 
One-hour tractive force, bo 
Speed, continuous rating, m.p.h. ...... 
Speed, one hour rating, m.p.h. ‘ 
Maximum safe speed, M. p.. 4 nay wade wes 56 


trucks. One of the center plates is arranged for sliding 
motion in the lower or truck socket to compensate for 
variations in truck center-plate distance when operating 
on curved track. - Additional supports are provided 


through four spring-cushioned loading pads slideably - 
supported, one on each side of each driving truck. The 


loading pad springs are calibrated to give the desired 
load distribution on all driving and guiding wheels. 

The cab consists mainly of exterior sheets 0.180 in. 
thick welded to a 4-in. steel channel frame erected on the 
cab underframe. There are louvres provided in the side 
sheets of the central portion of the cab for ingress of air 
to the motor-blower sets. Large hatch openings in the 
roof which facilitate installation and removal of ap- 
paratus are closed by means of bolted-down hatch covers. 

'The apparatus compartment is built as a separate unit 
to facilitate easy installation of control apparatus and 
wiring. After the installation of apparatus and wiring is 
complete, the compartment is lowered through the hatch 
opening in the cab, and is securely welded to the under- 
frame and roof structure. 


Construction Details 


The locomotive design throughout incorporates fabri- 
cated sub-assemblies which are easily handled for opera- 


tions on the individual parts before being welded to- | 


gether for the complete assembly. 


^^ 
uu 


€ Leading Axle - 


Spring and equalizer system 
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One of the two guiding trucks 


All crosstie plates fitting between side frames are ma- 
hined to length with ends squared and are welded into 
ub-assemblies to facilitate the easy setting up and squar- 
ng of the main truck frames. Each side frame, the artic- 
lation or inner end frame, the main-frame extension 
ind other similar groups of parts are likewise fabricated 
o form finished sub-assemblies before final assembly to- 
tether. The boring of the recess for the cab center plate 
n the middle crosstie and also the boring of the inner 
nd frames for the articulation is performed in the sub- 
sembly stage. 


After the truck írame is otherwise assembled and 
velded, pedestal shoes, forming guides for journal boxes, 
ire set to position in a special fixture. Shoes are ac- 
urately trammed to position for squareness and distance, 
aterally as well as longitudinally, to the frame centerline 
xtending through articulation, cab center plate, guiding 
ruck radius bar fulcrum and center plate, draft gear and 
coupler. After accurate adjustments are accomplished 
he shoes are welded rigidly to the pedestal brackets. 


The cab sides, together with the cab frame, the hatches, 
abinets, and compartments, are likewise first fabricated 
is sub-assemblies after which they are set up and as- 
embled with the cab platform which is itself a complete 
ub-assembly. 


Air-Brake Equipment 


The air-brake equipment is a combination of vacuum 
ind compressed-air systems with the locomotive brakes 
operated by compressed air and the train brakes operated 
by vacuum. The locomotive brakes may be operated in- 
dependently of the train brakes, or in conjunction with 
them, in which case the train vacuum system acts as a 
plot for the locomotive air-brake system. Two 12-in. 
by 12-in. brake cylinders on each truck apply the brakes 
on that truck through a single brake shoe on each driving 
wheel. Interlocking prevents simultaneous operation of 
air brakes and regenerative braking to avoid the possi- 
hility of wheel sliding during regenerative braking. 


Location of Apparatus 


The space between the operator's cabs is divided into 
'hree sections. The apparatus compartment, completely 
enclosed but with access doors and with removable covers 
along the aisles on each side, is in the center, while 
auxiliary apparatus such as motor-generator-blower sets, 
compressors, exhausters, and air-brake control devices 
are located at each end. The operator's cabs at each end 
of the locomotive are separated from the apparatus com- 
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partment by bulkheads with a door opening onto an aisle 
on each side of the locomotive. All apparatus is arranged 
to provide maximum accessibility for inspection and 
maintenance. 


Electrical Apparatus 


Two spring-raised, air-lowered pantographs are pro- 
vided, either of which has adequate capacity for collecting 
total locomotive current from the 3,000-volt overhead 
line. ‘Lhe pantographs are equipped with anti-friction 
bearings and each has two separate contact shoes, inde- 
pendently hinged, to assure flexibility in maintaining 
contact with the overhead contact wire. A small reser- 
voir which can be charged from the control air system 
supplies air pressure for unlatching the pantograph when 
both pantographs are down and no other air pressure is 
available on the locomotive. A small hand-operated air 
pump is also available for this purpose. 

'The two pantographs are connected together through a 
cable mounted on insulators on the roof and to the main 
power circuits through the protective devices mounted in 
the apparatus compartment in the main cab. 

The traction motors are wound and insulated for op- 
eration two in series on 3,000 volts and are of the 
commutating-pole, force-ventilated type with anti-friction 
bearings. Axle-suspension bearings are waste packed, 
oil lubricated. The drive consists of single-reduction 
gearing with a pinion on the motor shaft engaging a 
solid gear on the axle, both being enclosed in a gear case 
which also serves as a reservoir for the gearing lubricant. 

The motor circuits are arranged for three combinations 
of motors: six in series, three in series with two such 
groups in parallel, and two in series with three such 
groups in parallel. Accelerating steps, one full-field, and 
two reduced-field running steps are provided for each 
motor combination, thus making a total of nine running 
steps in motoring. Regenerative braking is available for 
each of the three combinations of motors. 

The auxiliary equipment duplicates that previously 
used on locomotives for the Paulista Railway, and con- 
sists of two 3,000/65-volt motor-generator-blower sets, 
two 65-volt exhausters, and one 65-volt compressor, Each 
motor-generator-blower set consists of a single-commu- 
tator, series wound, commutating pole, 3,000-volt motor 
direct connected to a 65-volt generator with a blower 
rotor overhung on an extended shaft from the motor end 
of the set. The generators of the two sets furnish power 
for the operation of control, lights, compressor, and ex- 
hausters, with one of the sets serving as an exciter for 


(Continued on page 381) 


Traction-motor wheel-and-axle unit 
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Developments in 


Train Communication 


The engineman in the cab of a Rock Island Diesel-electric locomotive 
talks with the yardmaster 


A SUMMARY ot what the railroads have been doing with 
train communication systems was published in the June 
issue of Railway Mechanical Engineer. Since that time, 
there have been a number of new developments. which 
are summarized in the following paragraphs : 


Rock Island Tries 40 Mg. Radio in Yard Service 


Radio telephone communication in yard service was 
formally inaugurated by the Chicago, Rock Island & 
Pacific at its Burr Oak yard at Blue Island, Ill., on June 5. 
The requisite federal permission was granted the Rock 
Island on May 30 bv the Federal Communications Com- 
mission—which authorized the use of two-way radio 
communication between yard offices and train engines or 
cabooses; yard-to-yard ; dispatcher to trains, engines or 
cabooses; brakeman or flagman to trains, engines or 
cabooses; and end-to-end of trains. Radio telephone and 
radio telegraph emission is authorized, including the use 
of both amplitude modulation and frequency modulation. 
Frequencies authorized are within the bands 30 to 40 
megacycles and 100 to 400 megacycles. 

'The radio equipment so far used in these experiments 
has all been frequency modulation (for elimination of 
static and interference) in the 30 to 40 megacycle band 
of frequencies. This equipment has been designed and 
installed by the railroad company. Because of difficulty 
in securing parts, no equipment for operation in the 100- 
to 400-megacycle band has been placed in service as yet. 
The installation inaugurated at the Durr Oak freight yard 

1 June. 5 consists of transmitting and receiving units 
used for communication between two yardmasters' offices 
and switching engines. Over 3.000 cars are handled in 
these yards daily, and the use of direct communications 
between the yard office and engineers is expected to facili- 
tate the efficient make-up and dispatching of freight trains. 

To date, two Diesel switchers have been equipped with 
F-M transmitting and receiving units in the 30-40 mega- 
cycle band of frequencies. These units have both loud- 


. equipped with an automatic volume control which kee 


' starting battery of the Diesel. 


The value of end-to-end and 
train-to-wayside contact is | 
being established by continu- - 
ing tests and new installations 


speakers and telephone sets, with the loudspeaker 
telephone installed immediately in front of the engin 
in the cabs of the locomotives. The transmitting 
receiving units are mounted on the floor below the wind 
behind the engineer's seat. The master control stati 
through which messages are relayed to and from the ya 
master and engineers, is located in the middle oí 
yard at the base of a 90-ft. light tower, upon whi. 
the antenna is mounted. A loudspeaker and telepha 
are located in both the outgoing and incoming ya 
masters' offices. These are connected to the ma 
control station by conventional telephone circuits. 
communication system has a range of 30 miles. 
The transmitting stations, located in the two yaf, 
masters' offices, enable the yardmasters to speak to 
engineer on his locomotive, within a radius of 50 mil 
and direct him in the switching of cars, making up. 
dispatching trains. When the yardmaster takes the 
phone off the hook and presses the button, he may beg 
transmitting, and his voice will be carried by wire to 
control station located in the middle of the yard. 
message will then go out over the air by radio to 
locomotive cab, where it will be received through a lo: 
speaker. Each of these transmitting instrument: | 


volume and voice at proper level. The yardmaster n 
receive the engineer's message either through the 
phone or on the loudspeaker which is part of the tran 
mitting-receiving set. 

In the master control case on three shelves are tra 
mitting and receiving relay units; a remote control uni 
consisting of a relay for simplex operation and an equ 
izer to control the volume of tone through the telepho: 
line leading to the yardmaster's office; and a monit 
amplifier for checking the complete installation of t 
entire system. Through a loudspeaker in the master c 
trol case a monitor can hear both the engineer and t! 
operator in the yard office. The receiver is crystal«v 
trolled single channel, tuned only to the frequency of th 
locomotives (39.540 megacycles). 

When the yardmaster pushes the button which tu 
the transmitter on, a lamp is lighted in the locomoti 
cab, indicating that the station is on the air. While t 
dispatcher talks, a green light shows, and when his butt 
is released, a red light indicates that the engineer m: 
begin to transmit his message back. 

Under normal conditions, the power for these unit: : 
provided bv means of a motor-generator located undt 
the hood of the Diesel locomotive, and is driven off t* 
Therefore, primary pow? 
for the generator is always available. Due to war restr* 
tions and slow delivery, these units are not available, an 
gasoline-generator sets were used temporarily. Thes 
transmitting receiving units use 300 watts when trans 
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mitting and 125 watts in stand-by or receiving service. 
The output into the air is 10 watts. 

In continuing the research on the use of radio micro- 
vave communication in railroad work, the Rock Island 
lans to develop a radio system which will be installed 
or use between the rear and front ends of freight trains 
ind which will be basically the same as the system operat- 
ng now between the yardmasters and locomotives in the 
eight yard at Blue Island, except that an operating fre- 
juency of between 100 and 400 megacycles will be used. 
For long distance communication between dispatcher and 
ngine or caboose, it is planned to use an installation that 
works on the induction principle, which will radiate at a 
frequency of 80,000 cycles. The power in the caboose 
vill be generated by a wheel-driven generator which will 
‘harge batteries as the primary power source. 

This radio work on the Rock Island was done by E. A. 
Dahl, electronics engineer, under the general supervision 
f C. O. Ellis, superintendent of telephone and telegraph. 


Santa Fe Tests Radio on 2,200-Mile Trip 


At Bakersfield, Calif., on June 14, the Atchison, To- 
veka & Santa Fe dispatched a freight train equipped with 
| radio communication system for a test covering the 
?200-mile run to Chicago, Ill. 

The purpose of the trip was to make preliminary tests 
X end-to-end of train radio communication on a freight 
rain in actual road service; using ultra-high frequency 
(more than 100 megacycles) amplitude modulation radio 
quipment under a wide range of physical and atmos- 
;»heric conditions, such as mountains, deserts, rock cuts, 
unnels, overhead power lines, bridges, rain storms, and 
‘levations varying from nearly sea level to 7,248 ft. above 
iea level. On this test, various types of motive power 
vere used, including íreight Diesel-electric and several 
ypes of steam locomotives. The consist of the train also 
varied somewhat, as some cars were set out and others 
vere picked up. During the trip, the total length of the 
rain varied from 40 to 91 cars. Concerning the test, 
F. G. Curley, vice-president of the Santa Fe, said, “this 
‘un is only experimental, and there are many details to 
x» worked out, but the use of radio has many possibili- 
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ties in increasing the efficiency of both train and yard 
operations and also in easing the work of trainmen." 

The equipment used consisted of a small portable trans- 
mitter and receiver at each end of the train. On the Diesel 
locomotive the antenna, which was 17 ½:in. high, and the 
transmitter-receiver units were mounted on top of the 
locomotive, with co-axial cable connections to a remote 
control box on the left side of the cab. At the rear end, 
the transmitter-receiver units were mounted on a shelf in 
the dining room of the business car, with co-axial cable 
connections to a remote control unit in that car and to 
another in the caboose. The rear antenna was mounted 
on the roof of the business car. With the remote control 
units at the rear end, officers in the business car and the 
conductor and brakeman in the caboose could call and 
talk to the head end, and the head end could call and talk 
to anyone in either car on the rear end. 

The remote control unit is a small box about 3-in. 
wide, 414-in. high and 2-in. thick. Each remote control 
unit has a switch, a volume control, a small red indicator 
light, a plug socket at the top for a loudspeaker and a 
hook on the side for a standard telephone headset. A 
small loudspeaker was plugged into each remote control 
unit, so that the voice from the other end of the train 
could be heard all through the caboose or locomotive cab. 


This made it unnecessary to watch the red light on the . 


remote control box to detefmine if someone at the other 
end of the train was making a call. The phone has a 
small spring switch on the side of the grip. To call either 
end of the train from the other end, the trainman simply 
placed the phone to his ear, pressed the switch and talked 
as though conducting a normal telephone conversation. 
To listen, the thumb switch is released. At the receiving 
end, the voice is heard both over the phone and loud- 
speaker, so that the entire crew knows what is going on. 

The primary power for this equipment was obtained 
from a 24-volt storage battery at each end, which was 
charged from the 32-volt engine current and similar cur- 
rent on the business car. The transmitter output on the 
air is about 5 watts. ; 

At every point that crews were changed the cabooses 
were also changed and the remote control unit, telephone 
set and a loudspeaker were placed in the new caboose. 


The conductor in the caboose of a 
Santa Fe freight train talks with 
the engineman on the locomotive 
around a curve ahead—The an- 
tenna with its one horizontal and 
one vertical member may be seen, 
right center beyond the cupola roof 
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This transition required about five or ten minutes. The 
business car remained on the train during the entire trip. 
The locomotives were changed less frequently than the 
cabooses and this change, which took about 50 minutes, 
involved removing the entire equipment on the front end 
and re-installing it on the new locomotive. On the steam 
locomotives, the radio equipment and antenna were 
mounted on the back of the tender with the remote con- 
trol unit in the cab fastened to the end of the throttle 
frame, a location convenient to the left hand of the engi- 
neer. The loudspeaker was mounted overhead at the back 
of the cab behind the engineer. 

The tests were satisfactory and the ultra-high frequency 
reception was clear and unaffected by rock cuts, overhead 
power lines, nearby lightning or the electric motors on the 
Diesel-electric freight locomotives. In a tunnel 700-ft. 
long, satisfactory communication was maintained while 
the locomotive was in the tunnel and the rear end of the 
train outside, and again with the rear end of the train in 
the tunnel and the locomotive outside. At several yards, 
the engine was cut off to go to the roundhouse to be serv- 
iced, and communication was maintained with the caboose 
for distances up to two miles. 

During the trip, there were many instances where the 
radio served a useful purpose and promoted operating 
efficiency. For example, when a hot box was reported the 
conductor notified the engineer, who applied the brakes, 
stopping the train from the head end, instead of the con- 
ductor’s having to use the emergency air-release valve at 
the rear. This procedure permits better control of slack 
and better handling of cars, less damage and less possi- 
bility of pulled-out drawbars. 

When heading into a siding for a passenger train, the 
engineer would call the conductor and ask him to let him 
know when the rear end was clear, permitting a stop at 
that point and consequent saving of the brakeman’s time 
in getting back to the train when the switch was closed. 

And, out on the main line, whenever the train stopped 
or slowed down, the conductor would immediately in- 
quire what was wrong, and the reply “red board” or *'yel- 
low board," kept him fully advised. Aíter a stop, when 
the rear brakeman was called back to the train from flag- 
ging, the conductor would give the engineer a verbal 
"high ball" when the brakeman was about 15 ft. from the 
caboose, and by the time slack was taken up, the brake- 
man would be back on board. This latter feature was a 
time-saver in itself, because, frequently, the front of the 
train is out of sight from the rear end and one of the crew 
would have to travel a third of the length of the train 
before hand signals could be seen. 

In addition to the preliminary tests of train operation 
with the radio, the new equipment enabled operating offi- 
cers to make air brake tests during the trip to learn how 
the brakes were taking hold and how long it took an ap- 
plication to reach the end of the train after being made 
at the head end. 

The same equipment used on this test trip has also been 
used for communication between yardmasters and switch- 
ing crews at Los Angeles, Calif., in a yard about 10 miles 
long. In this yard test one of the antennae was mounted 
ona pole 55 ft. high at one end of the yard. Satisfactory 
communication with switching locomotives was main- 
tained throughout the yard for distances of as much as 

. eight miles. 

During the entire 2,200-mile test trip T. P. Brewster, 
superintendent of communications for the Santa Fe sys- 
tem, headed a party of specialists in communications 
aboard the train. With him were R. B. Moon, west coast 
manager of the Bendix Radio Division, Bendix Aviation 
Corporation, manufacturers of the equipment; L. R. 
Thomas, electronics engineer for the Santa Fe, and two 
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. Diesel-electric locomotive used for Seaboard 


Bendix installation engineers, C. D. Carter and H. A. 
Varley. At various points along the line, railroad officers 
joined the train to observe the tests. 

Concerning the tests, Mr. Moon said, “It has been a 
generally accepted belief that communication employing 


DePriest, superintendent of telegraph and signals, 


Left to right are J. R. 
Seaboard Air Line; C. I. Morton, assistant superintendent; and M. H 
Gold, assistant general manager.  Bendix Radio officials are A. L. Bohn 
in cab window and W. H. Sims in door of locomotive. | 
radio communication 
tests—Antenna may be seen at right of roof on locomotive 


ultra-high frequency transmission and reception such as 
provided by this equipment was possible only between 
points within line of sight of each other and unobstructed 
by any larger objects. However, it has developed during 
the tests conducted on this trip that direct line of sight is 
not necessary for communication over relatively short dis- 
tances, since the antennae on the engine and caboose were 
obstructed in some manner at least 50 per cent of the time 
by deep cuts, curves around mountains, large metallic 
structures, etc." 

The results of this test will be made available to the 
Telegraph and Telephone Section of the Association o! 
American Railroads. This work was done by the Santa 
Fe under an experimental license by the Federal Com- 
munications Commission. 


Seaboard Conducts End-to-End Radio Tests 


A test run, employing radio communication between 
head-end and rear-end of a freight train, was conducted 
by the Seaboard Air Line from Richmond, Va., to 
Miami, Fla. 

Announcing “pleasing results,” J. R. DePriest, super- 
intendent telegraph and signals, declared that “in con- 
ducting the present test between engine and caboose, the 
Seaboard is looking into the possibilities of providing 
radio communication over its entire system, not only for 
the dispatching of trains, but also for such other purposes 
as may be practicable and desirable.” 

A special type of radio receiving and transmitting unit. 
developed by the Radio Division of Bendix Aviation Cor- 
poration, was used. The equipment, composed of very 
high frequency, multi-channel radios, consisted of two 
similar installations, each containing a transmitter, re- 
ceiver and power unit in a single compact case. One in- 
stallation was mounted on the engine, the other in the 
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aboose. A handset, similar to the telephone, was sup- 
lied, and both engine and caboose had loudspeakers. 

Mr. DePriest suggested benefits which might be ex- 
ected through the use of radio, among them a saving of 
ime and resultant shortening of over-all train schedules. 
Chis would result from such instances as a flagman being 
alled back to his train after the train has completed a 
top and is ready to proceed. The flagman, through the 
ise of radio, could immediately report to the engineer 
vhen he was aboard, rather than relying upon hand sig- 
tals, as at present. 

In addition, he pointed out, when conditions necessi- 
ate the stopping of a train because of some mechanical 
lifficulties, the conductor could quickly have the engineer 
nake the stop in a normal manner, rather than apply the 
rakes from the caboose, with the possibility of damaging 
-quipment. : 

"Many other uses of radio come to mind," Mr. DePriest 
-oncluded. For instance, in getting trains into sidings, 
spotting cars, making up trains in yards, yard control of 
witch engines, etc." 


Burlington Explores Usefulness of 
Radio Telephone 


On June 22, the Chicago, Burlington & Quincy con- 
ducted a demonstration test of radio equipment for com- 
munication between a yard office, at 14th Street in Chi- 
cago, and a car attached to trains on a round trip between 
rhe Union Station in Chicago and Downers Grove, Ill., 
a distance of 20 miles. Executive, operating and com- 
munication officers of several railroads, as well as repre- 
sentatives of the Interstate Commerce Commission, the 
Federal Communications Commission and the press were 
guests on this trip. 

Officers of the Burlington stated that the experiments 
being conducted on this railroad with the co-operation of 
the Bendix Corporation are for the purpose of exploring 
and developing the practicability and need for radio com- 
munieation for railroad operating services. It is the 
thought that radio communication can be used to supple- 
ment rather than supersede the existing and well proven 
telegraph and automatic signaling facilities. 

Negotiations for the Burlington-Bendix experiments 
were begun on December 29, 1943, and concluded on 
February 3, 1944. These experiments are being con- 
ducted in the frequencies above 150 megacycles where 
channels are said to be less crowded and, therefore, more 
readily available for permanent assignment. In order to 
conduct experiments in these high frequencies, it was 
necessary to obtain release from the army of certain equip- 
ment embodying war-developed inventions and improve- 
ments, as well as a permit from the Federal Communica- 
"ons Commission. This permit was issued May 3, and 
the installation was completed June 13. 

The first series of tests is to determine the practica- 
"ity and usefulness of two-way telephone conversation 
hy radio between the assistant superintendent's office and 
the locomotive as well as cabooses in yard services in the 
Chicago area which extends west from Chicago to Con- 
stess Park, about 13 miles. The Burlington has as many 
as 75 switching crews employed in these yards. Further 
experiments will include tests of radio communication be- 
tween the locomotives and the cabooses of moving freight 
trains on the roads, as well as between yard offices and 
‘witching crews at various locations on the Burlington. 


Milwaukee to Test Inductive Communication 
System 


The Chicago, Milwaukee, St. Paul & Pacific, starting 
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in August, will make tests of the inductive system of train 
communication developed and manufactured by the Union 
Switch & Signal Company, and which has been in regular 
service on the Bessemer & Lake Erie and the Penn- 
sylvania. 

Unlike radio, the inductive system does not require 
wave length assignment. A carrier current, transmitted 
through the rails, the ground and the wires on the pole 
line along the right-of-way, is received by induction. Two- 
way telephone conversation is thus provided between en- 
ginemen and conductors as well as with crews of other 
trains or with operators in wayside stations. 

According to information from the Milwaukee, the in- 
ductive system is expected to function successfully on the 
electrified territories of this road where high-voltage 
power lines parallel the tracks, and where there are many 
tunnels, both of which are said to be obstacles to depend- 
able radio operation. 


Soroenbana of Brazil 
(Continued from page 377) 


traction-motor fields during regeneration. The blowers 
furnish ventilating air for all torce-ventilated electrical 
apparatus. ‘lhe exhauster control is so arranged that 
normally only one is in operation and at a reduced speed, . 
while both operate intermittently at full speed to assist 
in quickly creating the necessary vacuum to effect the 
release of train brakes. 


Control Equipment 


The high-voltage control equipment is located in the 
apparatus compartment in the center of the. locomotive 
and includes the accelerating resistors, braking resistors, 
main circuit contactors, series-paralleling switch, re- 
verser, JR circuit breaker, and other protective appa- 
ratus, switches and fuses. The low-voltage equipment is 
located in the two operating cabs and includes the master 
controllers, voltage regulator, pantograph magnet valves, 
control-circuit switches, and fuses and instruments. 

Cast-iron grids are used for the high-current sections 
of the accelerating resistors while those in the lower- 
current sections and in the braking ‘circuits are formed 
of edgewound strips of resistance alloy. All are insu- 
lated from their supporting frameworks which are in 
turn mounted on porcelain insulators thus affording 
double insulation to ground throughout. 

The high speed JR circuit breaker protects the main 
circuits from short circuits and also from overload 
through the medium of overload relays in the traction- 
motor circuits; it also protects the equipment against 
overvoltage during regeneration through the medium of 
an overvoltage relay. 

Manually-operated starting switches are used for the 
operation of the two motor-generator sets and a selector 
switch for alternative selection of the continuously op- 
erated exhauster. An automatic relay transfers the 
auxiliaries normally operating on the exciter motor- 
generator set to the auxiliary motor-generator set dur- 
ing regeneration. The main circuit contactors, series- 
paralleling switch, reverser, and braking switch are 
electro-pneumatically operated by low-voltage control 
circuits energized in proper sequence from the master 
controller. 

Fach master controller is equipped with a main handle 
controlling accelerating and full-field running steps in 
motoring. a selector handle for selecting motor combina- 
tions for regenerative braking, a braking handle govern- 
ing regeneration and also governing shunt-field steps in 
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motoring, and a reverser handle for selecting direction of 
motion of the locomotive. All handles are mechanically 
interlocked to prevent improper operation and are con- 
veniently located and in easy reach of the operator. The 
instrument panel is mounted beneath the front window 
directly in front of the engineman and contains a line 
voltmeter, traction-motor field ammeter, traction-motor 
line ammeter, locomotive speed indicator, vacuum-brake 
gauge, and an air-brake gauge, all of which are indi- 
rectly illuminated from the rear of the panel. 

The air- and vacuum-brake valves are on the right 
of the operating position, the master controller on the left. 
Bell-ringer and sander valves, contro] push buttons and 
valve for the pneuphonic horn are all mounted so as to 
require a minimum of movement on the part of the en- 
gineman. A record of power consumed during motoring 
and of power returned to the line when regenerating is 
obtained by means of a duplex watt-hour meter. 


Silicone Insulation 
Increases Motor Ratings 


Py R. C. Bergvall* 


As much as 50 per cent r«cuction in weight of electric 
equipment is possible where design limitations are based 
on insulating temperature by using the new Silicone in- 
sulating varnishes. These high temperature insulations 
also make possible a substantial increase in the output of 
small motors using the same frame, where the operating 
temperature can be raised. They offer the additional 
advantages of ability to operate at higher ambient tem- 
perature, and to greatly increase life when operated at 
present temperature conditions. Silicone resins, and 
their use as insulating varnishes and bonds, definitely fill 
the void between organic and inorganic insulating ma- 
terials. 

There has long been a demand for.high temperature 

insulation having better thermal stability. Designers have 
felt the need for such insulation for the three following 
reasons: It offers possibilities for reduction in the size 
and weight of electrical equipment, with no reduction in 
service life, where the operating temperature can be in- 
creased because of this improved thermal endurance. 
It may be used to obtain greatly increased service life in 
the same size and weight where it is necessary or desirable 
to maintain present temperature limits. It should allow 
increased ambient temperatures: which reduce limitations 
as to operating locations. 
Recently developed Silicone resins and varnishes have 
tremendously better thermal endurance than any of the 
known resins and varnishes^ New high temperature in- 
sulations have been developed utilizing these materials. 
As a result, it is possible to produce electrical equipment 
that has a much greater thermal endurance; as high as 
twenty to one on laboratory tests. 

The Silicone materials bridge the gap between conven- 
tional organic insulating materials, which are limited with 
respect to heat stability, and ceramic type materials, which 
are not limited with respect to heat stability. Physically, 
they are quite similar to conventional resins, varnishes, 
and organic structures, but differ in that they do not 
readily decompose at temperatures of the order of 200 
deg. C. In actual use, the conventional insulating struc- 
tures have been modified to incorporate Silicone resins 
throughout. This results in an integrated line of insulat- 


* Assistant to vice-president, Insulation Development Group, Westing- 


house Electric & Mfg. Company, East Pittsburgh, Pa. 
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Though the motor on the left is but half as large as the one o 

the right, both produce 10 hp. at 1,750 r.p.m.—Higher operating tem 

perature makes this possible—The left-hand motor is made with hig 

temperature Silicone insulation and operates at 175 deg. C. toti 

hot-spot temperature, while the right-hand motor is made with Class | 

insulation and operates at 105 deg. C.—The left-hand motor weigh 
210 Ib. and the right-hand motor 410 lb. 


ing materials which will withstand abnormally severe op 
erating temperatures. 

Over two years' experience on actual equipment con 
firms extensive laboratory tests which showed these ma 
terials to be promising. For example: To meet a ver 
special requirement, a 3-hp., totally-enclosed inductiot 
motor was redesigned for 10 hp. with no increase i! 
weight or size. Since then, more than 30 similar motor! 
using high temperature insulation have been built and art 
now being tested under various conditions. A mine le 
comotive motor armature has been functioning perfect) 
under very adverse conditions for over a year since bein 
rewound and high temperature insulated. Prior to this 
insulation failures occurred frequently, a few less than 4 
month apart. Street car and trolley coach motors with 
Silicone insulation have been given exhaustive tests a 
elevated temperatures. Results show increased horse 
power output at no increase in speed with no injury ti 
insulation. 

A 250-kva. generator with high temperature insulation 
was operated in the laboratory for about 3,000 hours 4. 
250 deg. C. with no ill effects to the insulation. Accord- 
ing to the best available means for interpreting acceler- 
ated life tests, this should be equivalent to far more than 
normal life expectancy. 

High temperature insulation on several hundred op 
erating coils for magnetic contactors overcame a serious 
burn-out problem resulting from excessive temperature 
within the control box. Operating for more than a year 
without a single failure is the record for Silicone insul- 
tion as contrasted to coils failing within a year for cot 
ventional insulation. Air-cooled transformer life has bee" 
increased and output improved when insulated with hig! 
temperature materials. Several hundred are now ™ 
service. 

Where temperature, or size and weight as determine! 
by temperature, are important factors in electrical equip 
ment, the problem should be examined in the light of these 
recently developed insulating materials. Silicone insul: 
tions should not be considered a panacea for all insulating 
ills, but instead, should be applied to specific applica 
tions where its use is justified. ' 
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— NEW DEVICES ——- 


Fluorescent 
Lighting Fixtures 


A wide variety of fluorescent lighting fix- 
tures with white translucent Plexiglas 


shades is in the processes of development 
by the Safety Car Heating & Lighting 


Four lighting fixtures for passenger cars made 
of Plexiglas for fluorescent lamps 


Company, New Haven, Conn. Four differ- 
ent fixtures are shown in the illustration. 
The first is a capsule light; the second a 
wall light; the third a tandem ceiling light, 
and the fourth is a continuous fluorescent 
side-wall light with combined Plexiglas 
and sheet-metal shade. The plastic mate- 
rial used can be fabricated to satisfy any 
design requirements and its strength intro- 
duces a desirable safety factor. 


LI 


Steel Cable V-Belt 


A steel cable V-belt which is said to pos- 
sess great strength and to be more flexible 
than cotton or rayon cord is now being 


Steel cable woven in this belting adds strength 
and reduces the stretch factor 


383 


employed on a number of railroads. The 
stretch factor of the belt is practically zero 
and it is small enough in diameter to fit 
readily in standard V-belt drives. The roads 
on which this belting is being used employ 
it on air compressors, fans, blowers, gen- 
erators and air-conditioning units. It is a 
product of the Goodyear Tire & Rubber 
Company, Akron, Ohio. 


Roller Bearings on 
Freight-Car Trucks 


The Timken Roller Bearing Company, 
Canton, Ohio, has developed a new type of 
roller-bearing application for all types of 
high-speed freight-car trucks, both of the 
inboard and outboard type. These new 
high-speed freight-car applications have all 
of the inherent advantages of the roller- 
bearing applications which have performed 
successfully for many rears under high- 
speed streamlined trains and all types of 
locomotives. This company has been test- 
ing and operating many designs of roller- 
bearings for freight-cars for a number of 
years and the only freight cars in high-speed 


Timken bearing assemblies are available for 
both inboard and outboard applications on 
freight-car trucks 


mainline service equipped with anti-friction 
bearings are Timken equipped. 

One such installation comprising 10 box 
cars is on the Union Pacific and the cars 
are used in high-speed merchandise service 
and at the head end of certain passenger 
trains. These box cars have been in serv- 
ice four years and ten months, and during 
this time they have averaged over 4,000 
miles per month per car without trouble or 
delay due to bearings. The average mileage 
per car is 230,300 miles to date and the 
highest total mileage credited to any single 
car is 265,649 miles. 

The inboard freight truck with the bear- 
ings between the wheels was tested in serv- 
ice under one hundred 70-ton hopper cars 
with the test results indicating that starting 
resistance was only slightly greater than 
low speed rolling resistance. In addition, 


it was found that resistance was practically 
the same at all temperatures. Further ap- 
plications have been made to several hun- 
dred 70-ton and 90-ton dump cars used in 
ore service and on various types of freight 
cars for military service. 


Locomotive 


Air Compressor 


The Westinghouse Air Brake Company. 
Wilmerding, Pa., is now in production on 
an 8%-in. locomotive air compressor 
equipped with an integral A type governor 


Locomotive air compressor which has integral 


governor and mechanical lubricator | 


and an F-2 mechanical lubricator. The 
governor is located on the top head and the 
mechanical lubricator on the air cylinders. 
Integral mounting of these auxiliaries sim 
plifies installation and maintenance as cor 
siderable piping and fittings associated with 
independent mounting are eliminated. 
Only one short oil tube is required, in- 
jecting mist lubrication to the steam end 
for the governor, steam valve, compresso 
reversing gear and steam cylinders. 


Middle-Range““ 
Cutting Tool Alloy 


A cast cutting alloy for "middle-rangc 
machining applications is marketed by the 
Crucible Steel Company of America, 405 
Lexington Avenue, New York 17. This is 
a non-ferrous cutting alloy, called Rexalloy.; 
intended for increasing production and low- 


` ering machining costs in the intermediate 


field between work which can be serviced 
by high-speed steel cutting tools and work 
requiring the use of tungsten carbide tools. 
The composition is approximately 33 per 
(Continued on next left-hand page) 
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‘reater returns per dollar of investment 


The low initial cost and low maintenance cost of high- 
speed, super-power steam locomotives, as compared with 
that of other types of prime movers, makes them the 
highest money earners per dollar of investment. Notonly 
do steam locomotives have all the speed you can use, but 
they also have the capacity of interchangeability on fast 
and heavy freights as well as on crack passenger runs. 
For greater returns on your investment dollar specify 
Lima-built, super-power steam locomotives. 


LIMA 
IMA LOCOMOTIVE WORKS & See INCORPORATED, LIMA, OHIO 


A INCORPORATED 2 


a“ 
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cent chromium, 44 per cent cobalt and 17 
per cent tungsten. It is said to have excep- 
tionally high red-hardness characteristics 
and to be superior in toughness, shock 
resistance and resistance to abrasive wear. 


Ballasts for Instant- 
Starting Lamps 


A high-voltage, Tulamp ballast, for the 
operation of new 40-watt, instant-starting 
tluorescent lamps, has been announced by 
the General Electric Company. It applies 
450 volts to the lamp at starting, striking 
an arc between the lamp cathodes, and thus 


eae designed to operate two instant-starting, 
40-watt fluorescent lamps 


eliminating the need for separate starter 
equipment. The ballast is now available 
in Tulamp 40-watt ratings for use on 118- 
volt circuits. 

The ballast delivers rated watts to the 
lamp at nominal circuit voltage. Uniform 
light output is closely maintained even 
when the circuit voltage varies within the 
recommended operating range. Power 
losses are greater than in the conventional 
preheat ballast circuit. 

The ballast. provides high power factor 
and corrects cyclic light flicker. Special 
filters for suppression of radio interference 
are incorporated. The ballast is housed 
in a universal case that allows the leads 
to be brought out at either the end or 
the bottom, permitting flexibility of installa- 
tion and complete utilization of present 
fixture designs. 


Hot Journal Alarm 


A thermoswitch, consisting of a basic ele- 
ment with à forged, bronze head and heavy- 
duty cable connector is being furnished by 
Fenwal, Inc., Ashland, Mass., for the de- 
tection of overheating in journal boxes as 
a means of preventing delays and accidents. 
Basic features of the switch are small-size 
enclosed contacts, high sensitivity and 


A device which can be installed in journal 
boxes to give warning of overheating before 
à hot-box occurs 
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freedom from the effects of vibration. They 
are used to signal the engineer that a jour- 
nal is overheating before a hot box occurs. 
If the controls are installed on a locomo- 
tive, the circuit is made directly to the cab: 
If the controls are applied to the journals 
of a passenger coach, they are used to 
actuate a solenoid in the signal air line 
on the car to relay the danger signal to the 
engineer in the cab of the locomotive. 


Ball and 
Roller Journal Box 


Two improvements in its ball and roller 
journal box recently announced by the 
Fafnir Bearing Company, New Britain, 
Conn., are a design change which makes it 
possible to reverse the housing both hori- 
zontally and vertically and doubles the wear 
life of the box, and a convenient cap which 
can be easily removed, making it possible 
to check lateral clearance without THO 
the entire cover. 

The newly designed box has the same 


lateral clearance as other types of Fafnir 


journal boxes to improve riding qualities 
and reduce shock impact. Positive lubrica- 
tion is maintained at all speeds. Dirt and 


The housing of this journal box can be reversed 
completely to add to service life 


water are sealed out. The assembly is 
adaptable to Standard A. A. R. pedestal 
openings. Inner rings need not be removed 
at wheel turning periods. 


Multi-Contact Timer 


A multi-contact timer for remote control 
has been placed on the market by The 
R. W. Cramer Company, Inc., Center- 
brook, Conn. It is used to control a series 
of machine operations in definite order: to 
automatically reverse or alternate in opera- 
tion a group of motors, machines or devices ; 
to operate in a predetermined sequence a 
series of signals, valves or solenoids, as 
well as other applications where sequence 
operations are of prime importance. Its 
solenoid starting mechanism is operated 
from a remote-control momentary-start but- 
ton, so that the timer will go through its 


(Turn to next left-hand page) 


complete cycle or any part of its cycle 
of operation and stop. Reclosing the mo- 
mentary start button will either continue 
or repeat the cycle as the case may be. 
They can be arranged so that in the event 
of a power interruption it is necessary to 
press the remote control start button again 


The timer is designed to control a number of 
machine operations or signals in a predeter- 
mined sequence 


to continue the cycle, or, after power is 
restored to continue operation automatically. 


Hopper-Door Lock 


Hopper-deor locks manufactured by the 
Wine Railway Appliance Company, Toledo, 
Ohio, have been redesigned to incorporate + 
feature which facilitates the adjustment o‘ 
door fit and compensates for irregularities 
in car construction. The spreader extension 
for the doors now has an eccentric on the 
inner end as a meats of adjusting, quickly 
and accurately, the clearance between the 
door and the hopper frame. When t is 


Hopper door lock redesigned to insure tight 
fitting doors on sawtooth-type hopper cars 


applied, proper adjustment is obtained by 
rotating the eccentric before driving the 
holding rivet. This adjustability is said 
to add further to the effectiveness of these 
locks in preventing leakage of lading. 
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ASSURE THESESIMPORTANT ADVANTAGES 


ALL OF WHICH RESULTS in 
GREATLY INCREASED LOCOMOTIVE AVAILABILITY | 


© qu, AMERICAN ARCH COMPANY, wc 


SECURITY CIRCULATOR DIVISION 


ES 
| NEW YORK CHICAGO 


Freight Car Backlog Will Be 
Exhausted Early in 1945 


Tue total backlog of freight cars unde- 
livered June 30, 1944, comprised 46,921 
cars, of which all but 119 have been author- 
ized for delivery by the War Production 
Board. Included are 45,026 cars (100 un- 
authorized) remaining to be shipped to 
61 railroads and 1,895 cars (19 unauthor- 
ized) on order for private car lines and 
industrial companies. 
ized consist of 30,826 scheduled for build- 
ing in contract car builder plants and 15,976 
in railroad shops. Included in the total 
backlog are 19,903 box, 14,527 hopper, 8,265 
gondola, 2,504 refrigerator, 421 flat, 500 
stock, 405 tank, 87 dump and 301 caboose 
cars. 

Delivery schedules on the 46,802 cars 
authorized call for the building of an aver- 
age of 6,000 cars monthly during the last 
.half of this year, or a total of 25,444 by 
contract builders and 10,788 by railroad 
shops. The balance of 5,382 cars on order 
with contract builders are scheduled to be 
turned out early in 1945. Most of the cars 
presently on order in railroad shops will 
also be completed during the first quarter, 
1945, although in some instances these con- 
tracts run through the first six months of 
next year with a greatly reduced output 
during the second quarter. 


Head-End Lighting for C. N. J. 
Equipment 


THE Central of New Jersey has obtained 
approval of the War. Production Board 
to equip 20 locomotives and 100 coaches 
with head-end lighting. Under the new 
system a steam-operated turbo generator 
will be installed on the locomotive tender 
to.supply illumination for the entire train. 
Installations will begin as soon as the 
materials arrive. The railroad plans to 
equip 40 more locomotives and 200 cars 
in the same way in subsequent years so 
that all commuter coaches will have the 
new lighting. 

The present system using an individual 
battery on each car, charged by an axle- 
driven generator, prevents battery-charg- 
ing difficulties on short runs with frequent 
stops. 


Two Eastern Roads Plan Com- 
plete Dieselization 


New York, Ontario & Western—On 
June 28, Frederic E. Lyford, trustee of the 
Ontario & Western, petitioned the fed- 
eral district court at New York for 
authority to effect complete Dieselization of 
the motive power of this road. Trustees of 
both mortgages, and representatives of 
bondholders, supported the petition, and it 
was granted by the court. 

The cost of the project is estimated at 
$6,700,000. Orders for 37 Diesel-electric 


locomotives of various sizes have already 
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The 46,802 author- - 


NEWS 


been ordered as noted in the table of orders 
elsewhere on this page. 

New York, Susquehanna & Western. 
The Susquehanna has been authorized by 
the United States District Court of New 
Jersey to purchase eight Diesel-electric 
road locomotives of 1,000-hp., an order for 
which has been placed with the American 
Locomotive Company as noted in the table 
of orders elsewhere on this page. It is the 
intention of the Susquehanna to completely 
Dieselize its present passenger service and. 
with the return of its freight traffic to pre- 
war levels, to eliminate steam locomotives 
altogether. 


D. & R. G. W. Oil and Waste 
Reclamatien Plant 


Tue Denver & Rio Grande Western has 
obtained preference ratings from the War 
Production Board íor materials for the 
construction of a plant at Pueblo, Colo., 
for reclaiming journal box oil and waste. 
The estimated cost is $61,604. 


Charles A. Powel Becomes 
A. I. E. E. President 


CHARLES A. Powrr, manager of Head- 
quarters Engineering of the Westinghouse 
Electric & Manufacturing Company, was 
elected president of the American Institute 
of Electrical Engineers for the year begin- 
ning August, 1944. à 

The President's badge was presented to 


Mr. Powel at ceremonies opening the In- 
stitute's Summer Technical Meeting, June 
26 to 30. A former vice-president and 
director of the A. I. E. E., and long noted 
as a diagnostician of power-plant prob- 
lems, Mr. Powel succeeds Dr. Nevin E. 
Funk, vice-president of the Philadelphia 
Electric Company. 


Orders for Equipment Light Dur- 
ing First Six Months 

Orvers placed for new railroad equip- 
ment during the first six months, 1944, to- 
taled 23,072 freight cars, 62 steam locomo- 
tives and 334 passenger-train cars. Of 
the 23,072 freight cars, 21,822 were ordered 
by 24 railroads including 13,502 box, 7,720 
hopper, 500 gondola and 100 stock cars; 150 
flat cars were ordered by two industrial 
companies; 100 reírigerator cars by the 
American Reírigerator Transit Company, 
and 1,000 refrigerator cars by the Pacific 
Fruit Express. Railroad orders were d: 
vided 18,097 to contract car-builders and! 
3,725 to company shops. Among the larger 
car orders placed were 1,100 50-ton box, 10 
50-ton hopper and ten 70-ton hopper cars 
by the Central of Georgia; 5,000 50-ton| 
hopper-coal cars by the Chesapeake & Ohio: 
2,000 50-ton box cars by the Chicago & 
North Western; 4,000 55-ton box and 1,00 
55-ton hopper cars by the New York Cer 
tral; 2,000 50-ton box cars by the New 
York, New Haven & Hartford; 1,000 50- 
ton box cars by the Southern; and 5 


Orders and Inquiries for New Equipment Placed Since the 
Closing of the July Issue 


LOCOMOTIVE ORDERS 


No. of Type of ; 
Road Locos o. Builder 
Akron, Canton & Youngstown .... 1 DR Lima Loco. Works 
Boston & Maine ................. s. 6 5,400-hp. Diesel-electric ..... Electro-Motive 
New York, Ontario & Western. . 21? 5,400-hp. Diesel-electric ..... Electro-Motive 
16 1,000-hp. Diesel-electric ..... Electro-Motive 
New York, Susquehanna & W estern.. g" 1,000-hp. Diesel-electric ..... American Loco. ( 
Pennsylvania PEO etg d e VEG Miei 25« r ACER AIENI AUN cc Co. shops 
Union: Preis e d n d es ss e E NE American Loco, (: 
20° e American Loco. Ci 
105 BA roses ospite decr tie) American Loco. Co 
Locomotive INQUIRIES 
VAT BITE R PEOI E PEP, A VAT av 8 2:6-5-6G Grann e r ROREM E 
FREIGHT-CAR ORDERS 
No. of Type of 
Road Cars Car Builder 
Missouri Pacific 256 70-toen hopper aY American Car & Fé 


FREIGHT-CAR INQUIRIES 


1,000 
250 
250 


Alton 


1 The B. & M. 


six in March 1942, and six in March, 1943. 


50-ton box 
50-ton hop 
50-ton gon eR 


previously had ordered twelve locomotives of the same type from Electro-Motive. 
Of the total of 18 ordered, four are now in service 


with eight scheduled for delivery this year and six in 1945. 


2 See "Two Eastern Roads Plan Complete Dieselization” 
U. S. District Court of New Jersey. 


3 Purchase approved by 
Complete Dieselization" elsewhere on this page. 
4 This order follows one 


elsewhere on this page. 
See “Two Eastern Roads Pis 


for a locomotive of the same type previously ordered in January. The 


railroad had previously ordered seven steam locomotives of 2-10-4 wheel arrangement from its own sho» 


in March. 


5 All coalburning locomotives—25 for freight service; 
Delivery expected to be completed in December. | 
Aluminum alloy will be used for the entire bodies of these cars, while the center sill and bolstet | 
The cars will each have an empty weight of about 37,100 lb., compared with an averase 


$10,000,000. 


will be steel. 


of 50,100 lb. for conventional all-steel 70-ton hopper cars. 
permitting a capacity increase of 240 cu. ft. 
giving them equal strength, 


all-steel_ units, 
what thicker than the conventional steel sheets, 


10 for passenger service. Purchase pr | 


Thev will be 39-in. 4onger than the vsus! 
The aluminum sheets are to be some 
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0-ton box and 500 50-ton gondola cars by 
ie Wheeling & Lake Erie. 

No provision for passenger-train car 
mstruction has yet been made by the 
Var Production Board and orders were 
laced subject to future release by that 
zency. In addition to the orders for 334 
irs by three railroads (Louisville & Nash- 
ille, Missouri Pacific and New York Cen- 
al), other carriers evidenced intention to 
irchase passenger equipment or entered the 
arket with inquiries during the six- 
ionths' period. Among these is the inquiry 
ithe Pere Marquette for 14 cars for two 
‘reamline trains. Only domestic orders 
sported last year, which are still pending, 
ere six express and two baggage-mail 
irs by the Central of Georgia and 50 
aches by the Boston & Maine. 

The 66 steam locomotives ordered in- 
uded 29 by five railroads from the three 
mtract builders and 33 by the Pennsyl- 
ania from that road’s own shops. At the 
ad of June, there were a number of un- 
lled inquiries in the market including six 
4-6 type locomotives for the Chesapeake 
Ohio; for four 2-8-4 or 2-8-2 type en- 
ines for the Tennessee Central; and for 
ve 4-8-4 type engines for the Western 
faryland. 

Diesel-electric locomotives are built for 
tock and blanket authorizations covering 
number of locomotives granted to build- 
rs. Directives respecting deliveries are 
sued by the War Production Board pe- 
iodically. During the first five months 
f 1944, 21 Diesel-electric locomotives of 
60 hp. were delivered and, at June 1, 
here were 54 scheduled ahead and as- 
igned, 44 in 1944 and 10 in 1945. There 
vere 175 Diesels of 1,000 hp. delivered 
luring the period with 241 scheduled for 
he remaining months of this year, of 
ihich 66 are assigned and 175 unassigned, 
nd 7] scheduled ahead for 1945, all as- 
igned. Ten 2,000-hp. Diesel locomotives 
vere delivered with 15 scheduled ahead 
or 1944, 13 assigned and two unassigned, 
nd 15 scheduled for 1945, 12 assigned and 
hree unassigned. No 4,000-hp. Diesels 
lave been built or are scheduled for build- 
hg this year, but there are 16 scheduled for 
945, all unassigned. There were 43 5,400- 
p. Diesel freight engines delivered, 83 
cheduled for the succeeding seven months 
f this year and 23 for 1945, all of which 
re assigned. 


Mechanical Division, A. A. R. 


REPORT on LUBRICATION—A Corre:ction 


Ix abstracting the report of the A. A. R. 
fechanical Division Committee on Lubri- 
ation of Cars and Locomotives under the 
aragraph headed "Interchange Rule 66" 
n page 332 of the July Railway Mechani- 
al Engineer, the erroneous impression is 
ven that the committee recommends a 
mxture of 50 per cent new and 50 per cent 
€novated waste for journal packing with 
specifications M-904, M-905, M-906 and 
4-910. As a matter of fact this recom- 
nendation applies only when new waste 
s used and then the 50 per cent of reno- 
rated waste is a minimum requirement. The 
‘xact wording of the committee's recom- 
nendation, taken from Exhibit A, Item 1, 
ec. (d) of the report is as follows: “When 
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using new waste, it is preferable to thor- 
oughly mix it with renovated waste prior 
to saturating, using at least 50 per cent 
renovated waste in the mix." 


FaiLURE or Hanp-Brake Rops 
AND CHAIN LINKS 
ACCORDING to a circular letter issued 


under date of June 30 by the A. A. R., 
Mechanical Division, there has been a con- 
siderable increase in car delays and dam- 
age to equipment, due to failure of hand 
brake rods and chain links. Investigation 
indicates that the principal causes of these 
failures are opening of the hook on end 
of hand brake rod and failure of brake 
chain links due to improper weld. 

To overcome these failures, the letter 
recommends that the hook-end style of 
hand brake rod be discontinued and the 
jaw-type or solid-eye rod with clevis be 
substituted when rods are being replaced 
or when cars are receiving heavy or pro- 
gram repairs. The letter requests that 
special attention be given to the welding 
of hand brake chains to insure that proper 
welding methods are employed and that 
repaired links provide full strength. 


Bryant Appointed Director of 
W. P. B. Equipment Division 


C. B. Bryant, assistant to vice-president 
of the Southern, has succeeded G. M. Bet- 
terton, general purchasing agent of the 
Southern Pacific, as director of the War 
Production Board's Transportation Equip- 


C. B. Bryant 


ment Division. Mr. Bryant's appointment 
became effective July 1 when Mr. Better- 
ton, who had been on leave of absence, 
returned to the S. P. 

Mr. Bryant was born November 1, 1900, 
at Washington, D. C., and is a graduate of 
Johns Hopkins University, School of En- 
gineering and Chemistry (1902), where 
he received a B.S. degree. During the fol- 


Miscellaneous Publications 


Proceedings, Car Department Officers’ As- 
sociation, 1943. Secretary-Treasurer F. 
H. Stremmel, A. A. R. Mechanical Divi- 
sion, 59 E. Van Buren St., Chicago. 106 
pages, 514 in. by 8% in. Bound in cloth. 
Price $2.00. 


lowing eight years he was employed by 
the Portland Cement Association as a field 
engineer, and from 1930 to 1936, he was 
in the service of the Maryland State Roads 
Commission as a materials engineer. 

On November 16, 1936, Mr. Bryant en- 
tered railroad service with the Southern 
as engineer of tests with headquarters at 
Alexandria, Va. On November 1, 1943, 
he was appointed assistant to vice-president. 
Among various other committee activities, 
Mr. Bryant is a member of the Subcom- 
mittee on Engineering and Mechanical Re- 
search of the Railroad Committee for the 
Study of Transportation, the postwar study 
group sponsored by the Association of 
American Railroads and operating under 
the chairmanship of A. A. R. Vice-Presi- 
dent R. V. Fletcher. 


D. S. Ellis Manager Nominee of 
A. S. M. E. 


ForttLowiNc the semi-annual meeting of 
the American Society of Mechanical En- 
gineers, at the William Penn hotel, Pitts- 
burgh, Pa. June 19 to 22, announcement 
was made of the nominations for the 1945 
officers of A. S. M. E. Election is to 
be held by letter ballot of the entire mem- 
bership, with September 26 set as the 
closing date. 

Nominee for president is Alex D. Bailey, 
vice-president, Commonwealth Edison Co., 
Chicago. Nominations for vice-president 
are: David Larkin, vice-president and gen- 
eral manager, Broderick & Bascom Rope 
Co., St. Louis, Mo.; John E. Lovely, vice- 
president, Jones & Lamson Machine Co., 
Springfield, Vt., and Thomas S. McEwan, 
vice-president, McClure, Haddon & Ort- 
man, Inc., St. Louis. 

Nominated as managers are: Daniel S. 
Ellis, vice-president charge of manufactur- 
ing, Lima Locomotive Works, Inc., Lima, 
Ohio; Arthur J. Kerr, district manager of 
sales, Pittsburgh Equitable Meter Co. 
Tulsa, Okla.; and Herman George Thiel- 
scher, mechanical engineer, Potomac Elec- 
tric Power Co., Washington, D. C. 


I. C. C. Ceremony Memorializes 
Eastman 


TESTIMONIALS to the high esteem in 
which Commissioner Joseph B. Eastman 
was held by practitioners before the Inter- 
state Commerce Commission by his fellow 
members of that body, and by others asso- 
ciated with him in public life, were formally 
entered upon the permanent record of 
the commission's deliberations in a memo- 
rial ceremony in the commission's large 
hearing room at Washington, D. C., on 
July 11. At the conclusion of the session 
Secretary W. P. Bartel unveiled for the 
commission a portrait of Mr. Eastman, 
which is to be placed in the central foyer 
of the I. C. C. building, along with those 
of other commissioners whose services have 
terminated. 


Railroad Industry Honored for 
Safety Record 
BreLvriNG the propaganda of political 
origin which accuses the railroads of in- 
attention to safety, the American Museum 
(Continued on second left-hand page) 
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of Safety has bestowed upon the entire 
railroad industry a “Certificate of Special 
Commendation” in “recognition of their 
outstanding contribution to the war effort” 
accomplished with due regard to consider- 
ations of safety. This unprecedented award 
was made at New York on June 28 by 
E. Roland Harriman on the occasion of the 
bestowal of the “Harriman Awards” for 
their 1943 safety records upon the Union 
Pacific, Eastern District (gold medal) ; the 
Duluth, Missabe & Iron Range (silver 
medal); and the Charleston & Western 
Carolina (bronze medal). On the same 
occasion, the Arthur Williams Memorial 


PULLMAN-STANDARD CAR MANUFACTUR- 
ING Company.-Huntly H. Gilbert, vice- 
president in charge of sales of the Pullman- 
Standard Car Manufacturing Company, re- 
tired on June 30, due to ill health. Mr. 


Huntly H. Gilbert 


Gilbert, however, will continue to be avail- 


able in a consulting capacity. In addition 
to his position as vice-president, Mr. Gilbert 
has been a director and member of the exec- 
utive committee of Pullman-Standard. He 
was born in Chicago on February 10, 1887, 
and is a graduate in mechanical engineer- 
ing of Cornell University (1907). After 
association with several steel companies, 
he joined the Pressed Steel Car Company 
in 1912. He was granted a leave of ab- 
sence for 18 months during the first world 
war, serving with the Army ordnance de- 
partment, first as a captain and later as a 
major. He then returned to the company 
and remained until August, 1933, when he 
became assistant to the president of the 
Pullman Car Manufacturing Company, and 
vice-president of the Standard Steel Car 
Company. Upon the merger of these com- 
panies into the present Pullman-Standard 
Car Manufacturing Company, on Decem- 
ber 26, 1934, Mr. Gilbert was elected vice- 
president of Pullman-Standard. 


* 


INDEPENDENT PNEUMATIC Toot Com- 
PANY.—Henry H. Ritchotte, manager of 
contractor tool sales at Philadelphia, Pa., 
has been appointed manager of the contrac- 
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Medal was presented to Charles E. Carl- 
son, retired president of the Duluth, Mis- 
sabe & Iron Range “in recognition of out- 
standing contribution to the conservation of 
human life. 

In his introductory remarks, before call- 
ing upon representatives of the winning 
railroads to receive the Harriman Medals 
at the hands of Mr. Harriman, R. V. 
Fletcher, vice-president of the Association 
of American Railroads and chairman of 
the Awards Committee of the Safety Mu- 
seum, reviewed the railroads' safety record 
in 1943, calling attention to the ratio of 
three passenger fatalities per billion pas- 


Supply Trade Notes 


tor's tool division of the Independent Pneu- 
matic Tool Company with headquarters in 
Chicago. 


* 


EvrETIC WELDING ALLOYS Company.— 
Dudley Rice has been appointed a field 
engineer in the Chicago district for the 
Eutectic Welding Alloys Company. Mr. 
Rice had been a sales specialist on the 
welding products of the American Brake 
Shoe Company and prior thereto was with 
the Eric. 

* 


PULLMAN, INCORPORATED.—The directors 
of Pullman Incorporated at a meeting in 
New York on July 19 decided, in order 
to carry out the requirements of the decree 
entered on May 8 in the United States 
District Court at Philadelphia, Pa., in the 
Government's anti-trust suit against the 
Pullman group of companies, to dispose of 
its sleeping car business, and to prepare 
a plan to effectuate such disposition for 
submission to the Court on or before Oc- 
tober 5, 1944, for approval. The directors 
had notified its stockholders on July 8 (the 
day after the termination ‘of the period in 
which Pullman could file an appeal) that 
the company would not appeal to the 
Supreme Court from the May 8 decree. 


* 


Nationa Battery CompaAny.—George 
S. Tanner has been appointed manager, 
equipment sales, of the National Battery 
Company. Mr. Tanner has been asso- 
ciated with National Battery since 1926 
when he became manager of radio power 
unit production. For seven years pre- 
viously he had been with the Northwestern 
Bell Telephone Company. Subsequently, 
he was transferred to the engineering de- 


Army-Navy “E” Awards 


Independent Pneumatic Tool Co., Au- 
rora, Ill. Third renewal. 

Pratt & Letchworth Co., Buffalo, N. Y. 
Second renewal. 

Standard Stoker Company, Erie, Pa. 
June 23. 

United States Rubber Company, Ho- 
gansville, Ga. June 20. 

Whiting Corporation, Harvey, Ill. Sec- 
ond renewal. 


senger-miles and one and a half employe 
fatalities per billion ton-miles—indicatir. 
that passengers were three times as sai 
on the railroads during the second wor: 
war as they were during the previous o» 
and that employees are nearly six tim 
as saíe. 

The criticism that has been dire 
against the railroads despite this recur 
said Judge Fletcher, makes it difficult 
him “to resist the impression that much 
this comment is inspired by overzel.. 
methods of salesmanship employed by ec. 
owners of patented articles, anxious to : 
crease their sales.” 


partment of the National Battery G 

pany where he was responsible for design: 
laboratory testing equipment. Follow 
an assignment as sales engineer, Mr. Tar 
ner became plant engineer of Natunli 
Dallas factory, the position which he held) 
at the time of his appointment as mang: 
equipment sales. Mr. Tanner now dirt 


George S. Tanner 


all activities related to the manufac 
and sale of National's battery charging a. 
testing equipment, and other related prot 
ucts. His headquarters are at the ges 
offices in Saint Paul, Minn. 

* 

TIMKEN RoLLER BEARING Compa! 
Brace-Mueller-Huntley, sales represe 
tives for Timken electric furnace 20 
steels and Timken seamless alloy s 
tubing, have also been appointed re" 
sentatives for Timken stainless steels. 

* 

STANDARD RaiLwav EQgurPMENT U 
PANY.—W. E. Bikle, chief mechanical © 
gineer of the Standard Railway Equipment 
Company, Chicago, has been appointed 
manager of the company’s newly opene) 
San Francisco, Cal., office. 

Mr. Bikle was born at Hagerstown. M. 
on July 16, 1898, and is a graduate o! t" 
Carnegie Institute of Technology, Pt 
burgh, Pa. (1921). He entered the 
ploy of the P. H. Murphy Company, N” 
Kensington, Pa., as a draftsman and c? 
mator in August, 1921, and was apper' 
assistant mechanical engineer in 19% * 
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ebruary, 1936, he resigned to become me- 
ianical engineer of the Chicago-Hutchins 
wporation, Chicago, and was appointed 
ief mechanical engineer of the Standard 


W. E. Bikle 


tailway Equipment Manufacturing Com- 
any in July, 1939, when these two com- 
anies consolidated. In January, 1944, 
e was transferred to the sales force and 
July 1, 1944, became manager of the 
an Francisco office. 


* 


AMERICAN BRAKE SHOE COMPANY.— 
‘red P. Biggs has been named vice-presi- 
lent in charge of sales, and Stephen S. Con- 
tay, assistant vice-president, of the Brake 
Shoe & Castings and the Southern Wheel 
livisions of the American Brake Shoe Com- 
pany. 

Fred P. Biggs joined Brake Shoe as sales 
nspector in 1916 and became a salesman in 
1921. He was appointed assistant vice- 
president of the Brake Shoe Company with 
wadquarters in Chicago in January, 1934, 
and vice-president of the Brake Shoe & 


Fred P. Biggs 


Castings division in April, 1938. 
ices wil be in New York. 
Stephen S. Conway joined the Brake Shoe 
Company in October, 1912, and has been 
in the sales department since 1929. His 
headquarters are in Chicago. 


His of- 


, AMERICAN Locomotive COMPANY.— 
Perry T. Egbert has been appointed vice- 
President in charge of Diesel locomotive 
ales of the American Locomotive Com- 
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pany, and William S. Morris, vice-presi- 
dent in charge of steam locomotive and 
divisional sales. Both will report to Frank 
J. Foley, vice-president in charge of sales. 

Perry T. Egbert has served the company 
in sales capacities since. 1921, when he was 


Perry T. Egbert 


appointed technical representative in the 
Far East. He returned to the U. S. in 1924. 
Mr. Egbert is a graduate of Cornell (1915), 
where he received a Mechanical Engineer- 
ing degree. He was employed by the Le- 
high Valley and Norfolk & Western and 
from 1916 to 1919 served as a pursuit pilot 
in the U. S. Air Corps. In 1920 he joined 
the Engineering Department of the Amer- 
ican Locomotive Company. 

WiLLIAM S. Morris was formerly exec- 
utive vice-president of the Montreal Loco- 


William S. Morris 


motive Works, Ltd., the company's Cana- 
dian subsidiary. He entered the locomotive 
business in 1922 as a special apprentice 
at the Schenectady, N. Y. plant. From 
1926 to 1940, when he became vice-presi- 
dent of the Montreal subsidiary, he held 
various sales positions, including a four- 
year period as district sales manager at 
Chicago. He served in the U. S. Army 
during World War I and is a graduate of 
the U. S. Naval Academy (1922). 
* 

Dampney COMPANY oF AMtEnICA.—Clar- 
ence J. Hunter has been elected president 
and general manager, J. W. Laverack, vice- 
president and treasurer, and J. Dwight 
Bird, vice-president in charge of railroad 


and mid-west power sales, of the Dampney 
Company of America. 

Clarence J. Hunter. became associated 
with the Dampney Company as a manufac- 
turer's agent in 1926 and as a regular em- 
ployee in 1928. He was appointed general 
sales manager in 1931 and vice-president in 
1932. 

John W. Laverack, son of the late presi- 
dent, was associated with the Dampney 
Company for several years prior to enter- 
ing the American Field Service in Febru- 
ary, 1942. After serving in Egypt and 
North Africa for a year, he was transferred 


Clarence J. Hunter 


to the State Department, foreign service 
auxiliary, with headquarters in Cairo. 
Egypt. He returned to the United States 
in the spring of 1944 and resumed his as- 
sociation with the company. 

J. Dwight Bird was formerly with the 
Southern Pacific. He later was employed in 
the steam turbine division of the General 
Electric Company and subsequently was 
in charge of mechanical maintenance of 
various Electric Bond & Share properties 


J. Dwight Bird 


in Texas. He became a manufacturer's 
agent of the Dampney Company in 1926 
and a regular employee in 1930, after which 
he was appointed manager of the Chicago 
office. 

* 

WYANDOTTE CHEMICALS CORPORATION.— 
The Wyandotte Chemicals Corporation, 
Wyandotte, Mich., which embarked upon 

(Continued on second left-hand page) 
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WESTWARD HO- 


with an “Automatic Brakeman“ 
on every car 


Early trains needed a brakeman on every car. The Westinghouse “Automatic” 
Brake, introduced only three years after the first model appeared, put one there 
—to stay! 

Installation of a Triple Valve and reservoir gave each car its own braking 
power and eliminated runaways when trains broke in two . . . an occurrence that 
was all too frequent in those early times. Crude by present standards, this 
automatic brake was the direct ancestor of the brake you depend on today. 
No change has been made in basic principles. And through all the stages of evolu- 
tion, each new improvement has functioned interchangeably in combination 


with earlier models . . . a remarkable engineering achievement. 


75 Years of Pioneering 
WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PA. 


TO PERMIT TODAY’S TRAINS TO 


MOVE AT SHORTER INTERVALS 


For a vivid picture of the progress in these 75 years . . . consider 
the Electro-Pneumatic HSC Equipment. Brakes respond in- 
stantly and sensitively throughout the train. The highest prac- 
ticable rates of retardation are maintained by a speed governor 


WITH HEAVIER LOADS AT HIGHER 


SPEEDS—SAFELY. which automatically proportions braking pressure to speed. 
Means may also be incorporated to prevent wheel sliding when 
rail adhesion is subnormal or spotty. Westinghouse Braking 
Equipment is always abreast of transportation needs. 


a research program for organic products 
in 1939, has now formed a Development 
department to handle the development of 
both organic and inorganic products. J. J. 
Schaefer, formerly vice-president of Sharp- 
les Chemicals, Inc., has been appointed 
director of development. Mr. Schaefer is 
a graduate of the University of Dayton and 
Massachusetts Institute of Technology. 
From 1928 to 1934 he was a member of the 
technical staff of Niacet Chemicals Corpora- 


J. J. Schaefer 


tion. In the latter year he was appointed 
director of research of Sharples Chemicals 
Incorporated and in 1936 was elected vice- 
president of the same company. 

* 

ELECTRIC STORAGE BATTERY CoMPANY.— 
Daniel P. Orcutt, assistant manager of 
the New York branch of the Electric Stor- 
age Battery Company since 1921, has been 
appointed manager of that branch to suc- 
ceed F. F. Sampson, who retired July 1 
after 30 years of service. Mr. Orcutt was 
graduated from Denison University and 
Cornell University. He was in the en- 
gineering department of the Westinghouse 


Daniel P. Orcutt 


Electric & Manufacturing Co. from 1907 
to 1910, when he joined the Electric Stor- 
age Battery Company as sales engineer 
of the New York branch. 
+ 

LUKENS STEEL Company.—Samuel D. 
Lemmon, who has been research metallur- 
gist for Lukens Steel Company, Coates- 
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Pa., been appointed assistant 
Mr. Lemmon was born 
Chester County, Pa., 


Coatesville High 


ville, has 


engineer of tests. 
Brook, 
graduate ot 


in Honey 
and is a 


S. D. Lemmon 


School. He received his Bachelor of 
Science Degree in Engineering at Penn- 
sylvania State College. He entered the 
employ of Lukens Steel Company in 1939 
as an observer in the Research Depart- 
ment; became metallurgical investigator in 
1940, and research metallurgist in Novem- 
ber, 1943. 
* 

SUPERHEATER CoMPANY, Ltp.—H. E. 
Brown, who has been elected vice-president 
in charge of operations of the Superheater 
Company, Ltd., as noted in the July issue, 
had been general manager and assistant 
to C. A. Odell, who is now president, since 


H. E. Brown 
March, 1934. Mr. Brown was formerly 
associated with the Canadian National. 


He joined the Superheater Company in 
June, 1926. 
* 

3ALDWIN Locomotive Wonks.—C. C. 
Green, assistant to the divisional vice-presi- 
dent, locomotive and ordnance division of 
the Baldwin Locomotive Works, has been 
appointed to supervise the sales and service 
activities of Baldwin-Westinghouse Diesel 
locomotives, and J. G. Broz, sales manager, 
Diesel engine section, locomotive and ord- 
nance division of Baldwin, has been ap- 
pointed in charge of sales of Diesel engines 
and electric locomotives. 


CuicAco MALLEABLE Castincs Cow- 
pany. -Charles .1. Bens, whose promotion 
to general sales manager of the Chicago 
Malleable Castings Company, and its sub- 
sidiary, the Allied Steel Castings Company, 
with headquarters at Chicago, was reported 
in the July issue, was born at Chicago or 
February 12, 1897. He entered the rail- 
way supply business in 1916 as a drafts- 
man of the Union Metal Products Company 
In 1918 he resigned to become assistant 
chief draftsman of the Joliet Rail 
way Supply Company and was later ap 


Charles A. Benz 


pointed mechanical engineer and assistant 
to the general manager. In 1924 Mr. Benz 
went with the Chicago Malleable Castings 
Company where he organized the brake- 
beam department. After that department 
was in production he was appointed sale 
engineer, and in 1937 he was promoted te 
the position of manager of the Railroad 
divisions of the two companies. 
* 

Grir Nut Company.—J. L. Logan, who 
has been associated with the Grip Nut 
Company for the past fourteen years, has 
been appointed southeastern sales manager. 

* 

Union ASBESTOS & RUBBER CoMPANY.— 

IV. H. Fehrs, manager of the Cicero, Ill 


W. H. Fehrs 


plant of the Union Asbestos & Rubber C. 
has been appointed assistant to the pre! 
(Continued on next left-hand page) 
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€ In its daily 477 mile run between St. 
Louis and Omaha, the "Missouri River 
Eagle” of the Missouri Pacific Lines has 
established an outstanding record carrying 
capacity passenger loads. Few trains can 
equal the five year ‘on time’ performance 
of these splendid trains. Many features of 
modern railroading on the progressive 
Missouri Pacific Railroad make these 
records possible. 


Playing an important part is the vital 
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factor of lubrication. Sinclair Gascon 


Diesel Oil is used to lubricate the Diesels 


of the "Missouri River Eagles." In wide 
service this oil has made a high record for 
performance and economy. 

Gascon, through inherent solvent 
action, keeps rings and pistons clean. Its 
wear-prevention qualities hold down 
costly replacements. 

For counsel on lubrication problems 
Sinclair engineers are at your service. 


NCLAIR REFINING COMPANY, RAILWAY SALES, NEW YORK * CHICAGO * SAINT LOUIS * HOUSTON 
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dent in charge of railroad sales with head- 
quarters at the company’s main offices in 
Chicago. Mr. Fehrs was employed in the 
mechanical engineering department of the 
Union Pacific at Omaha, Neb., for 12 
years. He joined the railroad sales depart- 
ment of Union Asbestos in May, 1928, and 
served as manager of automotive sales from 
1932 to 1939. He was appointed assistant 
to the vice-president in 1939 and, later 
that year, manager of the Cicero plant. 


* 


DE&ARBORN CIIEMICAL Company.—//. G. 
Mastin, service engineer of the Dearborn 
Chemical Company, has been promoted to 
district sales manager of the Eastern dis- 
trict with headquarters in New York. 


* 


Puitco Corporation.—IVilliam Balders- 
ton, formerly vice-president in charge of 
the commercial division, has been elected 
vice-president in charge of operations and 
a member of the executive committee of the 
Philco Corporation. 


+ 


DeVitsiss Company.—/loward P. De- 
Vilbiss, vice-president, has been elected 
president and general manager of the De- 
Vilbiss Company, Toledo, Ohio, to succeed 
Allen D. Gutchess, who has been elected 
chairman of the board and active senior 
executive. Mr. Gutchess succeeds W. M. 
Booker, who will continue as a member of 
the board. Frank A. Bailey, vice-president 
and general manager, who has been with 
the company for 34 years, has retired. Don 
J. Peeps, of the engineering staff, has been 
appointed acting chief engineer. 


* 
Mr. VERNON CAR MANUFACTURING 


Company.—Richard T. Coyne, sales en- 
gineer of the Enterprise Railway Equip- 


Richard T. Coyne 


ment Company, has resigned to become 
manager of sales of the Mt. Vernon Car 
Manufacturing Company, Mt. Vernon, Ill., 
a division of H. K. Porter Company, Inc., 
Pittsburgh, Pa. Mr. Coyne will assume 
the duties of C. M. Wright, who has re- 
signed as vice-president. Mr. Coyne at- 
tended Crane Technical High School and 
Northwestern University and later entered 
the employ of the Enterprise Railway 
Equipment Company as sales engineer. 


390 


Epwarp G. Bupp MANUFACTURING CoM- 
PANY.—James M. Plaskitt, formerly me- 
chanical engineer of the Southern Railway, 
headquarters at Washington, D. C., has been 


James M. Plaskitt 


appointed regional sales manager of the Ed- 
ward G. Budd Manufacturing Company, 
with offices at 1218 Connecticut Avenue, 
N. W., Washington. Mr. Plaskitt will re- 
port to Samuel M. Felton, general sales 
manager of the company's railway division. 

Mr. Plaskitt, who is a graduate of the 
United States Naval Academy, served in the 
Navy until 1924. He joined the Southern 
in 1924 as shop engineer and since then 
served in various positions with that road. 

* 

Bascock & WILcOX Tuse CoMPANY.— 
Marcel A. Cordovi, formerly research as- 
sistant, Welding Research Council of thc 
Engineering Foundation, has been appointed 
research metallurgist of the Babcock & 
Wilcox Tube Co. 

* 

ErEcrROo-MorivE Division, GENERAL Mo- 
TORS CoRPORATION.—As reported in the 
April issue, H. B. Ellis, service manager 
of the Electro- Motive Division of the Gen- 
eral Motors Corporation, has been ap- 
pointed director of the Parts and Service 
division; D. H. Queeney, sales engineer, 
has been appointed service manager, and 


H. B. Ellis 


Il’. D. Davis, assistant service manager, 
has been appointed manager of the Parts 
division. In addition, C. L. Olsen, district 
service engineer at Miami, Fla., has been 


(Turn to next left-hand page) 


appointed manager of the Eastern region, 
with headquarters at New York, and Thor- 
wald O. Robertson, district service en- 
gineer, at Los Angeles, Calif., has been 
appointed manager of the Western region, 
with headquarters at Los Angeles. The« 
latter appointments were reported in the 
July issue. 

H. B. Ellis joined the Electro-Motive Di- 
vision in 1926 as assistant manufacturing 
superintendent, and two years later he wa: 
promoted to assistant service manager. In 
1930 he was further promoted to the posi- 
tion he held at the time of his new ap 
pointment. 

D. H. Queeney was appointed a member 
of the engineering staff of Electro-Motive 
in 1929, Prior to that he served as service 


D. H. Queeney 


manager of the Commercial Truck Con 
pany and as sales engineer of the Intern 
tional Motors Company. 

W. D. Davis was a graduate of the Ge: 
eral Motors Institute in 1933 and was à: 


W. D. Davis 


signed to the former Winton Engine div 
sion of General Motors. He was trans- 
ferred to the Electro-Motive division when 
that organization was separated from t™ 
Winton Engine Division. 

* 


Morton MANUFACTURING COMPANY.- 


Austin C. Ruse has been placed in charet | 


of railway sales in the Chicago, Omaha ani 
Denver areas for the Morton Manufacturiné 
Company. Mr. Ruse will maintain hea) 
quarters in Chicago. 
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Wilson All-cast Elements, tested to 500 
pounds per square inch before ship- 
ment. (For all beat exchange purposes) 
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Vion ALL-CAST, FINNED | 


COMPRESSED AIR RADIATION 


Wilson Radiation comprises compact all-cast elements, available 
for primary, intermediate, or final, locomotive compressed air 
cooling. 

It may be located at front end, right or left side, over or under 
boiler, to suit convenience or preference. However in consider- 
ing a front end location, it must be remembered that the largest 
volume of air, in ordinary train operation, is compressed while 
standing. 

Angular directional fins provide equal efficiency in either hori- 
zontal or vertical position, without pocketing. This directional 
fin feature is of greatest importance in locating cooling elements 
in electric and Diesel-electric locomotives. 

Wilson All-cast Radiation, in all of these various locations, is 
in successful trunk line service. 


WILSON ENGINEERING CORP. 
122 So. Michigan Ave., Chicago 3, Ill. 


WILSON 


PRODUCTS 


Unit Heaters 
Blow-off Cocks 
Mufflers or Separators 
Feed Water Heaters 
Compressed Air Radiation 
Bake Oven Heat Radiation 
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Obituary 


Leslie Flood, eastern sales representative 
of the Oxweld Railroad Service Company 
in New York, died June 14. 

Arthur P. Hagar, sales representative, 
northeastern district, for the Safety Car 
Heating & Lighting Company, whose death 
on June 15 was reported in the July issue, 
was a graduate of the Stevens Institute 


General 


H. HawrHORN, shop engineer of the 
Central of Georgia, has been appointed 
mechanical engineer at Savannah, Ga. 


ROBERT Hunt, assistant general superin- 
tendent of motive power of the Seaboard Air 
Line at Savannah, Ga., has been appointed 
general superintendent of motive power, 
with headquarters at Norfolk, Va. Mr. 
Hunt, a native of Manchester, England, was 
born on February 16, 1888. He attended 
Manchester Technical College, where he 


Robert Hunt 


received a degree in mechanical engineering. 
Mr. Hunt entered railroad service in 1901 
with the Great Central (Now London, Mid- 
land & Scottish), England, serving until 
1909 as apprentice and draftsman. He en- 
tered American railway service in 1909 as 
a draftsman in the employ of the Atlantic 
Coast Line at Wilmington, N. C., becoming 
chief draftsman in 1913. In 1918 he went 
with the Seaboard Air Line as mechanical 
engineer at Norfolk, and in 1930 was ap- 
pointed assistant general superintendent mo- 
tive power. 


CHARLES A. GILL has resigned as vice- 
president in charge of operation and main- 
tenance of the Reading. Mr. Gill entered 
railroad service in 1897 as a call boy in 
the motive-power department of the Balti- 
more & Ohio and later became a machinist 
apprentice in the Riverside shops, Balti- 
more, Md. He leít the Baltimore & Ohio 
in 1901 and was subsequently employed 
on several other railroads as machinist or 
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of Technology, with a degree in mechan- 
ical engineering, in 1902. During his early 
career he was in the employ of the Illinois 
Steel Corporation at South Chicago, Ill., 
and the Rail Joint Company at Troy, N. Y. 
Mr. Hagar joined the Safety Car Heating 
& Lighting Company in 1908 and was in the 
engineering department and in charge of 
marine work for the company from 1908 
to 1914. He was also in charge of labora- 


Personal Mention 


foreman. In 1909 he returned to the 
B. & O. as enginehouse foreman at Wash- 
ington, Ind., later serving as master me- 
chanic and general master mechanic. On 
February 1, 1917, he was appointed super- 
intendent of motive power of the Eastern 
Lines of the B. & O. On February 10, 
1931, he accepted from the Soviet govern- 
ment a year's appointment as chief con- 
sulting engineer of the railway systems oí 
the Union of Soviet Socialist Republics. 
In that capacity he aided in the develop- 
ment of motive power and other equip- 
ment problems of the Soviet system and 
also advised in the expenditure of the 1931 
Russian railroad budget, amounting to 
$1,700,000,000 and covering some 60,000 
miles of line. Mr. Gill's first position upon 
his return from Russia early in 1932 was 
assistant to chief motive power and equip- 
ment of the B. & O. He became special 
representative of the Reading later in 1932 


C. A. Gill 


and in September of the same year was 
appointed superintendent motive power 
and rolling equipment of the Reading. His 
jurisdiction was extended to include the 
Central of New Jersey on September 1, 
1933, and in 1936 he became general man- 
ager of the two companies. He was elected 
vice-president in charge of operations and 
maintenance of the two roads in 1941, and 
later in the same year also of the New 
York & Long Branch. He resigned as 
vice-president of the Central of New Jer- 
sey on July 1, 1943. Mr. Gill is a member 
of the board of directors of the American 
Standards Association, to which he was 
elected for a three-year term beginning 
January 1, 1943. 


tory and experimental work at the com- 
pany’s former plant at Jersey City, N. J. 
from 1912 to 1919. He was appointed alc 
representative of the northeastern distri: | 
with headquarters in New York, in 1919. 


E | 


H. Edward Manville, Sr., former chair- 
man of the board of the Johns-Mamil: | 
Corporation, died June 27 at the age of 72 


C. W. PrLAGER, mechanical superinten:: 
ent of the Pullman Company, with he 
quarters at Chicago, has been appoint! 
assistant vice-president, with the sam | 
headquarters. Mr. Pflager was born at & 
Louis, Mo. and went with the Pullm 
Company in 1893 as a draftsman at & 
Louis. In 1895 he was transferred to C. 
cago where he held several supere 


C. W. Pflager 


positions in the mechanical and repair & 


partments. In 1918 he became mechanical | 
supefintendent. 


J. M. Bailey, supervisor of Diesels d 
the Seaboard Air Line, has been appoint | 
general supervisor of Diesels, with het 
quarters as before at Savannah, Ga. 


C. L. HartsHorn has been appointed 35 
sistant to general mechanical superintenét 
of the New York, New Haven & Hartío 
with headquarters at New Haven, Conn. 


C. O. JouNsox, chemist in the emp! 
of the Central of Georgia, has been 3P 
pointed assistant mechanical engineer, v 
headquarters at Savannah, Ga. 


CHARLES ROUNTREE Succ, electrical erer 
neer in the employ of the Atlantic Cos 
Line for more than 35 years, has retired {rot 
active service. Mr. Sugg was born on Se 
tember 23, 1876, in Greenville, N. C. Dur 
ing his early youth he served in the Hoss 
of Representatives, North Carolina Sut 
Legislature and North Carolina State Sera 
as page and assistant chief page, respective! 
He entered the employ of the Governme™ 
Printing Office, Washington, D. C. " 
October, 1893, as messenger, holding va 

(Continued on second left-hand poge) 


nee 
Railway Mechan ei 1.55 


=. Tul. — - 


anon RECEPTAs 
in THIS INSTALTAT 


TYPE CC 
RECEPTACLE 


Mox: passenger car yards require sturdy Anderson charging 
receptacles, cables and plugs to withstand the intensive service incident to 
war conditions. This shows a recent installation with Type F-4 receptacles 
mounted on a concrete base and fed by underground conduit as the 
supply line while two Type CX receptacles are connected with the 
motor generator charging set. Anderson Eitherend Connectors are 
provided on all runs of cable thus saving reversing the leads. Other 
Anderson railroad products include Plugs and Receptacles for Air 
Conditioning, Battery Charging, Marker Lights, Yards and Platforms, 
Portable Tools, Telephones, Switchboards, Welding, Cable Connectors, 
Turntables and Industrial Trucks. 


289-305 A Street, Boston 10, Mass. 


NEW YORK CHICAGO PHILADELPHIA LONDOI 


At 3:32 A. M. Eastern War Time, June 6, 1944, the 
announcement of the invasion of “Fortress Europe” 
released by General Dwight D. Eisenhower. It marked 
opening of the second front the greatest event of all time 
the beginning of the end of the war. It sounded the al: 
for management to wake up and definitely plan for pez 
To talk about postwar plans is not enough. Now is 
for actual, factual planning and doing if private enterp 


is to survive. The alarm rang months ago. 


Now is the time to plan your new installations of mach 


THE RK BLOND MACHINE TOOL CO., CINCINNATI, 8 
NEW YORK 13, CHICAGO 6, 
103 Lafayette $t. 20 N. Wacker Or. 


CAnal 6-5281 STA 5561 


HD Engine Lathes- Nine sizes Automatic Lathes—. Super Regal Lathes Automatic Crankshaft Tool Room Lathes— HD Gap ‘Lathes—Ten Rapid Production Lathes-13", No, 2 Cutter é 
tanging from 12" to SO" swings. — 12" & 16" Mechanical Six sues, 13" to 24" Lathes—For all facing, — 12", 14, 16“ and 18" sizes in Regular and 17", 20" swings. Six speeds. cylindrical, nd 
for versatility in turning ot Hydraulic power, Best for training. turning, finishing, pins swings. Versatile Sliding Gap models. Faster output. Lower cost. and angular work, 
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In a je war 


@ We salute America’s railroads for a mir- 

acle of transportation! Month after month 

you have kept wat supplies rolling to à 
fronts...at the fastest pace in history. Your 

work has hastened Victory! The Wine a7 


Railway Appliance Co., Toledo, Ohio. " 
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More and more railroads 
are using more and more 


You'l find the best evidence of how well 
Byers Staybolt Iron is serving the railroads in 
its constantly expanding use. Railroads pur- 
chased 14 times as much Byers Staybolt Iron 
in 1943 as in 1940, and in the first 6 months 
of 1944, 26 times as much. 

Byers Staybolt Iron gives you the unusual 
opportunity of getting the finest staybolt iron 
that you can buy, at savings that run as high 
as $60.00 a ton. These savings are possible 
because the material is produced in a modern 
mill, under the most efficient conditions. The 
close control exercised over every step in 
production assures exceptional uniformity. 

All material is twice piled, and all slabs 
run the full length of the pile. The total 


reduction from original bloom to bolt blank 
is over 20,000 times. This method of manu- 
facture gives more uniform slag distribution 
than is obtainable by any other means, be- 
cause of the tremendous reductions—which 
directly affect slag distribution. 

Byers Staybolt Iron conforms to all re- 
quirements of AAR and ASTM specifications. 
It is available through your fabricator, or for 
use in your own shops. We will be glad to 
give you detailed information on fabricating 
and service qualities, if you will write. 

A. M. Byers Company, Pittsburgh, Pa. 
Established 1864. Boston, New York, Phila- 
delphia, Washington, Chicago, St. Louis, 
Houston, Seattle, San Francisco. 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron is duplicated in Byers Forging 
Billets—also at a material saving. They are 
produced in round, square or rectangular 
sections, under ASTM-A-73 and AAR-M-307 
Specifications, 
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„Baltimore & Ohio Equips Enginehouse for 


Maintaining Freight Diesels 


Wurx the Baltimore & Ohio first placed Diesel- elec- 
‘tric freight locomotives in service, it was realized that 
maintenance facilities adequate for speedy but complete 
servicing would be required if full advantage was to be 
taken of the high availability factor of this type of power. 
At the present time two long turn-around freight runs 
are being regularly operated with Diesel-electric loco- 
motives. These runs are between Willard, Ohio, and 
Philadelphia, Pa.; and Cumberland, Md., and Washing- 
ton, Ind. The run between Willard and Philadelphia 
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Floor plan of enginehouse addition 
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Six hours in three days required 
to keep locomotives serviced 
on a 1,200 mile round trip - - 
Maintenance schedule insures 
proper attention for all parts 


is 1,216 miles for the round trip and locomotives assigned 
to this service make the trip once in every three days. 
Maintenance operations are performed at Willard and 
the time allowance for such work is six hours on every 
third day; the locomotive arrives at about 9 a. m. and 
is dispatched at 3 p. m. At Philadelphia the locomotives 
receive only fueling, sanding, lubricating, and watering 
attention, with occasional emergency adjustments. 

The facilities devoted to Diesel maintenance at Willard 
consist of a separate four-stall section of the enginehouse, 
onto which has been built a shop addition with necessary 
work benches, cleaning vats, ovens, a store room, and a 
foreman's office. This addition was built of concrete 
blocks with one wall almost solidly built of glass bricks. 
The shop is heated by a hot-air system employing forced 
ventilation. 
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Three of the working tracks are equipped with drop 
tables for use in the removal and application of wheels 
and traction motors. Each track is long enough to 
accommodate two units or half of a 5,400-hp. locomotive. 


Running Maintenance System 


The so-called running-maintenance system is em- 
ployed on the Baltimore & Ohio in keeping Diesel loco- 
motives available for service. Such a program requires 
a minimum of supervision because of the method employed 
in keeping reeord of the needed mechanical work in 
conjunction with the mileage accumulated by the loco- 
motives. The B. & O. has elected to break down needed 
maintenance items on a 100,000-mile cycle. For each 
1,000 miles, certain mechanical and electrical attention 
is given to each locomotive. A master control chart 
listing 88 separate items of maintenance has been broken 
down to distribute the various jobs over the mileage 
table according to the frequency of need for attention, 
magnitude of the work project, and time available for 
its performance. It is possible by the use of the master 
chart, knowing the accumulated mileage of the loco- 
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Gaskets and miscellaneous small parts are kept in the tool room— 
Stocks are replenished from the general storehouse as they are needed 
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Eighty-eight separate items of 
maintenance are charted on a 
mileage basis—Clerks prepare re- 
quired work forms for the shop 
forces as locomotives reach the 
shop for maintenance attention 


Below: Typical work as- 
signment sheet prepared 
for the use of the Diesel 
foreman—ltems of main- 
tenance are set up ac- 
cording to the accumu- 
lated mileage of the lo- 
comotive units 
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motive, to prepare a required work sheet within a few 


minutes. This sheet, prepared by an office clerk, is fur- 
nished to the Diesel-electric foreman prior to the arrival of 
a locomotive and he is able to estimate the labor force 
which he must employ to finish the work within the six- 
hour turning time generally available. 

As each item of work is completed, the responsible 
workman signs for its performance and the Diesel elec- 
tric foreman signs the entire form with the understanding 
that any items marked “Due” and not signed for are 
his responsibility. When the maintenance report is 


A five-ton crane truck is the only lifting facility in the shop 


returned to the general foreman’s or master mechanic’s 
office, any items of incompleted work are transferred to 
a deferred maintenance sheet and these items are, in 
turn, placed on the next work sheet for the particular 
locomotive and are marked “Over-due.” This system 
has been found to be not only simple in operation, but 
most effective in insuring the performance of all required 
maintenance work according to the mileage tables set 
up for maintenance and overhaul attention. 

In addition to the locomotive maintenance form, the 
Diesel foreman is required to file a daily report of work 
performed in the shop, listing parts removed, bearings 
examined or renewed, oil and filter element changes, 
wheel changes, motor and generator changes, any pe- 
riodic tests and inspections, and other miscellaneous work 
found necessary. A card record is kept of parts removed, 


Lubricating systems are flushed with flushing oil pumped from the cart 
own—Clean oil is carried in one of the tanks, dirty oil returns to 
the other and then passes through a filter 
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Three of the working tracks are fitted with drop tables—Workmen 
shown here are applying a wearing shoe to the pedestal liner 


overhauled, and replaced in a locomotive. This record 
is kept by the serial number of the part, each listed on a 
separate card, and the record gives a complete history of 
the service life of the particular part showing the loco- 
motives on which it has been applied; the unit number; 
its position, if a cylinder liner, head, etc.; the mileage 
made, and the reason for removal. Lubricating-oil fig- 
ures are accumulated for each locomotive unit, showing 
when, where, and how much oil is added, together with 
a mileage record and the reason for any oil additions. 


Servicing Operations 


With only six hours to prepare locomotives prior to 
their dispatchment upon another roundtrip run, there 
is little time lost in performing the necessary supply, 
maintenance and repair operations. Locomotives coming 
from the freight yard run onto the enginehouse lead 
track where they are refueled, watered and have the 
sand boxes filled. The locomotive is then split into units 


Cylinder liners are honed with this electric-driven tool—The honing 


unit consists of two carborundum and two felt pads mounted in a 
holder which rotates at 550 r.p.m. 
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An industrial-type vacuum cleaner is employed to clear dirt and cinders 
from grilles and air passages 


with each being run onto the enginehouse turntable and 
placed in its stall in the Diesel section of the enginehouse. 
A force of cleaners goes to work immediately, washing 
the exterior of the locomotive and thoroughly cleaning 
the interior. At the same time the lubricating-oil system 
is filled up, necessary attention given to running and 
draft gears, and the signal and control systems checked. 
Mechanics and helpers, using the required work report, 
give special attention to those items marked "Due" on 
the sheet, testing and removing parts as indicated. 


Parts Repair 


Routine parts maintenance at the Willard shop is 
largely confined to reconditioning of cylinder liners, cyl- 
inder-head assemblies and connecting rods and bearings, 
with the repair of water pumps, fan assemblies and lubri- 
cating-oil pumps representing a comparatively small part 
of the work. In addition, the cleaning and renewal of 
filters and filter elements is carried on in considerable 
volume. i 

Cylinder liners, after being vat-cleaned, are honed with 


Scavenger oil pump in the foreground pumps used crankcase oil to a 
storage tank—The lubricating-oil pump is installed against the build- 
ing wall 
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a four-way hone driven by an electric motor operating | 
at a speed of 550 r.p.m. The honing device consists of 
two carborundum pads and two felt pads. The entire 
unit is installed in a guide frame and is counterweighted 
to facilitate its use. An adjustable stop limits the upward 
movement of the honing tool assembly so that the hune 
remains inside the liner while work is in progress. The 
stand has a removable pan at the base to catch the ol 
used during the honing operation. 

Cylinder heads are also vat-cleaned and then prepared 
for reapplication to locomotives with a careful reaming oí | 
the inside and outside valve seats. The necessary ream- 
ers are employed in an electrically driven motor and 
are fitted over a pilot which insures absolute accuracy 
in the finished surfaces. The reaming stones used am 
first faced off to the proper angle with a diamond point 
tool. The valve-stem guide is cleaned with a scraping: 


Valve seats are refaced and other cylinder-head work done on this table 


type reamer. Valves are applied to the heads by selec- 
tive fitting. All head assemblies are built up with recon- 
ditioned or new valve springs and bridges with proper 
adjustments being made for tension and height. 

'The cleaning room contains the vats already referred 
to which are used in the removal of grease, carbon ani 
accumulated dirt from the various engine parts. There 
is also a cleaning vat, containing a caustic solution, in 
which engine-room air filters and engine air filters arc 
immersed for the removal of dirt. Brillo is the filterinz 
medium used in these filters and after they have been 
cleaned they are saturated in a tank of lubricating oil. 
They are then placed in ovens for draining. These ovens 
are kept at a temperature of 180 deg. F. and this tem- 
perature is sufficiently high to insure thorough drainage 
although a protective dust-collecting film of oil remain: 
on the filtering mesh. 

Lubricating-oil filters are returned to service after the 
removal and replacement of the filtering element. The 
filler cage is cleaned in the caustic vat before the new 
filtering medium is placed in it. 

(Continued on page 398) - 
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Hopper car rebuilt by railroad 
makes use of strong aluminum 


alloys to 


replace steel parts 


that come in contact with load 


Tue Chicago, Burlington & Quincy has recently recon- 
structed at its Havelock, Neb., car shops a 55-ton hopper 
car in which the original steel underframe and steel 
superstructure frame are retained, but all parts of the 
car subject to contact with the lading are made of strong 
aluminum alloys. The car weighs 4 tons, or about 18 
per cent, less than conventional steel hopper cars of this 
size. 

But four tons of additional load can be carried with- 
out exceeding specified A.A.R. axle loads, or requir- 
ing more drawbar pull. This car will be used primarily 
in transporting high-sulphur coal from Southern Illi- 
nois mines and one of the main objectives in building 
the car was to see if the aluminum parts will demonstrate 
the anticipated substantial increase of life in this ex- 
ceptionally severe service. 


Rebuilt Car Weighs 36,800 Lb. 


The original car, with a rated capacity of 55 tons and 
a load limit of a little over 62 tons, weighed 44,700 Ib., 
empty. As rebuilt, the light weight of the car is 36,800 
lb. and the load limit 66 tons. Besides using aluminum 
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to reduce the car weight, Pittsburgh tubular axles are 
installed which weigh 840 Ib. less than solid axles. The 
multiple-wear steel wheels, however, weigh more than 
the wheels replaced, (43 Ib. per wheel), so there is a net 
decrease of only about 500 lb. in car weight as a result 
of using steel wheels in combination with the hollow axles. 
The total weight saving as a result of the aluminum con- 
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struction is estimated to be 8,431 Ib., but AB brakes are 
installed and other details which add to the weight, so 
that the net decrease in light weight of the car is 7,931 
lb., or approximately 4 tons as stated. 


Black Paint Identifies Old Parts 


All aluminum plates to be formed are Alcoa Specifica- 
tion 61-SO, heat treated to 61-ST. Plates rolled and 
not formed are Specification 52-S. Bars are Specification 
17-ST. 

All rivets through aluminum sheet are of aluminum. 
The hopper doors and chutes are aluminum, but the 
original steel door fixtures and fastenings are used. 
Referring to the illustration, other parts of the original 


The interior surfaces of the Burlington hopper car are all aluminum 


car which were made of steel and retained in the rebuilt 
car are painted black and can be readily identified, 
aluminum parts being shown in their original color and 
with no surface treatment or protection, 


Detail Car Parts Made of Aluminum 


Included among the more important parts of this car, 
made of aluminum are the bottom side sheets, upper side 
sheets, end side sheets and end sheet, in.; hopper 
doors, 34 in.; outside hopper sheets, inside hopper sheets 
and longitudinal hood sheets, 546 in.; end floor sheets, 
1.4 in.; side floor sheets, 946 in.; side sheet intermediate 
and bolster splices, 1.4 in.; ballast deflectors, 1.4 in.; 
inside brace bars, 1 in. by 314 in. by 6 ft. 1 in.; bulkhead 
braces 34 in. by 3% in. by 4 ft. 2 in.; crosshead hood 
sheets, 946 in.; all gussets and stiffeners 94e in. A total 
of 250 Ib. of aluminum rivets are used in the car. 


398 


B. & O. Enginehouse for 
Maintaining Freight Diesels 


(Continued from page 396) 


In addition to the electric motors required for the cyl- 
inder liner and head operations and the requisite hand 
tools common to repair shops, comparatively little other 
equipment is required to carry out the maintenance pro- 
gram at the shop. A large-capacity vacuum cleaner is 
employed to clean out air passageways and radiators and 
to remove cinder accumulations from pockets. A high 
potential electric testing device is used in making the 
required Federal test of wiring and installation. There 
is a high-pressure lubricator for greasing traction motors. 


Serial No. 


Parts record card used to assemble performance data 


| 
An Ashcroft No. 1300 gauge tester serves in testing all | 
gauges which must normally be checked, such as the. 
lubricating oil pressure and the air pressure gauges. 

Lubricating oil drained from crankcases is forced by 
a scavenger oil pump into a storage tank from which 
it is later removed and shipped to the oil-reclamation 
plant of the railroad located at the Mt. Clare shop in 
Baltimore, Md. A Bowser lubricating-oil pump fur- 
nishes the supply of new oil to outlets located at each of | 
the engine locations. Crankcase flushing and cleaning is 
done with a railroad-built unit which uses a centrifugal 
pump to force flushing oil through a line into the crank- 
case. This oil, after passing through the crankcase, is 
returned to another tank on the “flush-cart” and passes 
from this dirty-oil tank through a filter and then to the 
clean-oil tank for recirculating. 

Inasmuch as no engines are removed from locomotives | 
at Willard, the shop is not equipped with any overhead 
crane facility. A Yale & Towne five-ton capacity Cam- 
O-Track extensible boom hoist serves adequately to 
handle traction-motor wheel assemblies and- other part: 
that are too heavy to be moved from place to place in the 
shop by hand. 

A movable working stage with steps at each end i: 
placed against engine door openings for the convenience 
of workmen. Shelves built on this platform are used to 
hold tools and parts required by the workmen. This 
feature has been helpful in reducing travel time between 
the working spot and the tool-room or store-room. 

Similar working procedures are used at Cumberland. 
Md., in maintaining the locomotives in the Cumberland- 
Washington, Ind., service. The shop facilities employed 
are those also used in maintaining gas-electric rail cars. 
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[ests of Type E Booster 


.N STEAM locomotive operation the need for auxiliary 
ower at critical moments was long recognized and led 
the development and application of the Locomotive 
ooster, which provides additional drawbar pull not only 
y starting, but also for negotiating heavy grades and 
ieeting other intermittent demands which require aux- 
iary locomotive drawbar pull. 

Several-thousand Locomotive Boosters have been ap- 
lied to locomotives on many roads so that supplementary 
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Fig. I—Indicated and brake horsepower of the Type E booster in 
relation to crankshaft speed 


power would be available to meet the operating require- 
ments. These applications have been made to freight, 
passenger and switching types of locomotives and the 


Franklin Locomotive Booster has made it possible to 3 


handle heavier trains. 

In recent years there have been definite changes in 
locomotive design, operation and performance to meet 

e requirements of improved train performance. In 
keeping with the trend to higher pressures, which in some 
cases reach 350 Ib. per sq. in., and the necessity for 
faster Operation between terminals, the Franklin Rail- 
way Supply Company, New York, has developed the 
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This type operates up to 35 
m.p.h. and may be cut in at 
speeds up to 15 to 22 m.p.h. 
— Steam consumption averages 
between 19 and 20 lb. per i.hp. 


Type E Booster which is especially adapted to the new 
operating conditions. l 

The trend toward higher steam pressures in modern 
locomotives has been followed in the booster design. All 
parts are suitable for boiler pressures up to 350 1b. 
per sq. in. 

The cylinders are of cast steel and incorporate liberal 
steam and exhaust passages arranged for smooth steam 
flow. The inlet and exhaust apertures are arranged 
for direct application of the ball joints which connect 
the flexible pipe lines. The steam inlet is 372 in. in 
diameter and the exhaust outlet is 4 in. These fea- 
tures give ample steam supply for high speeds and keep 
the back pressure low. High-grade cast-iron bushings 
are provided for barrel and steam chest. 
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Fig. 2—The mechanical efficiency and friction horsepower of the 
Type E booster in relation to booster crankshaft speed 
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Fig. 3—Hourly steam consumption of the Type E booster engine in 
relation to crankshaft speed 


Pistons are of cast steel equipped with sectional piston 
packing. Their maximum diameter is 1034 in. This 
can be reduced to 10 in. by changing the inside diameter 
of the bushings. The piston stroke is 12 in. Piston 
rods are of forged steel, fitted with metallic packing 
and swab glands. Crossheads are of cast steel with 
bronze-lined shoes working in replaceable steel guides. 

Connecting rods are of I-section, drop-forged from 
high-tensile steel. Steel-backed babbitt-lined bearings 
are applied to the crank-pin end and special thin-wall 
bushings to the crosshead end. 

The valves are of the balanced piston type with L-rings. 
Port areas are ample. Valve stems have metallic pack- 
ing and swab blands. The valve gear is of the fixed- 
cut-off type, simply operated by return cranks spline- 
connected to the crank pins and transferring motion to 
the valve stems through drop-forged eccentric rods and 
transfer rockers. For economy, the nominal cut-off is 
35 per cent. : 

The crankshaft is of special steel, heat treated to 
obtain more than 200,000 Ib. per sq. in. tensile strength. 
The driving pinion is cut integrally upon it. Large self- 
aligning roller bearings reduce friction and maintenance 
and allow ample room for balance weights. The crank 
arms are of cast steel with integral crank pins which are 
fitted with hardened bushings. The entire assembly is 
well balanced for smooth running. 

The frame is of the bed type, made as a one-piece 
steel casting. It has continuous longitudinal members 
of heavy section, arranged in line with each of the main 
bearings. The crank case is made oil-tight so that splash 
lubrication is available for all moving parts. The center 
section of the bed carries the idler-gear rocker pivot as 
well as the point of support on the truck frame. Re- 
movable cover plates protect from dirt and afford ready 
access for inspection and adjustment. 

Booster starting is always at maximum power; there 
are auxiliary steam ports to overcome the disadvan- 
tageous piston positions which may occur with short cut- 
off valve gears. 

There is considerable variation in boiler | pressure, 
weight on trailer axle and diameter of trailing wheels. 
To provide for these in booster application, the Type 
E is so arranged that selection may be made from three 
gear ratios: 2 to 1, 2.25 to 1, and 271 to 1. Thus, 
through the use of different gear ratios and cylinder 
diameters there is sufficient power flexibility so that this 
type of booster can be adapted to produce optimum 
results on any type of locomotive without basic change 
in the engine proportions. All gears are of ample 
strength for engagement at speed. An increase of ap- 
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proximately 50 per cent in crank-shaft speed over 
previous designs allows the Type E to be run at higher 
locomotive speeds. 

For higher cut-in speeds it is necessary to increase 
the steam supply, at the same time maintaining proper 
control of idling speed. This is accomplished by the 
use of a supplementary steam valve in addition to the 
usual preliminary throttle valve. Both valves take their 
steam supply from the turret. For idling the preliminary 
valve alone supplies through its choke sufficient steam, 
while the supplementary valve remains ineffective. When 
the booster is cut in, both the preliminary and the sup- 
plementary valves are opened. The greater steam sup- 
ply furnished by the two valves in combination insures 
sufficient booster' speed for engagement when the lo- 
comotive is moving at speeds up to the maximum en- 
gaging limit (15 to 22 m.p.h., depending upon wheel 
diameter and booster gear ration). The booster may 
remain engaged and is capable of doing useful work at 
speeds up to 30 to 35 m.p.h. 


Tests of the Type E Booster 


Exhaustive dynamometer tests have been made with 
the Type E booster, covering all features of operation 
and under conditions simulating as nearly as possible 
the actual locomotive application. For these tests, live 
steam and exhaust piping as well as operating air sup- 
ply lines were assembled in length and volume correspond- 
ing to an existing and typical 4-8-4 locomotive instal- 
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Fig. 4—Water rates of the Type E booster obtained during the 
; laboratory tests 


lation. The engine was supplied with superheated steam 
and inlet pressures and temperatures were closely con- 
trolled. 

The delivered power was measured by an Alden 
dynamometer; all speeds were carefully controlled. 
Simultaneously, indicator cards were recorded. Tem- 
perature records were obtained for inlet and exhaust 
steam at the cylinder passages and in the pipe lines, à 
centrally located potentiometer being employed. 

To determine the steam consumption, the exhaust was 
passed through a condenser and the condensate was 
weighed. In order to ineure water-rate readings which 
would be truly representative of road conditions, each 
test was first run exhausting to the atmosphere. The 
pressure readings in the exhaust lines were noted. A 
duplicate run was then made exhausting through the 
condenser and the exhaust line was throttled down :9 
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that the back pressure at the booster cylinder was the 
same as when exhausting to atmosphere. Thus, the 
condenser served only to trap the exhaust steam for 
weighing and did not affect the engine performance. 

The tests were run at crankshaft speeds varying from 
50 to 600 r.p.m. The total running time was 110 hours, 
corresponding to approximately 2,500 miles with a 45-in. 
trailer wheel. Of these runs, 85 per cent were at speeds 
between 300 and 600 r.p.m. Several tests were made 
which required continuous booster operation for 47 to 
5 hours. The long continuous tests showed that this 
booster can be operated satisfactorily for extended periods 
of time. 

The test results for the indicated and brake horsepower 
are shown in Fig. l. It will be seen that the horsepowers 
continually increase over the speed range. While the 
brake horsepower tends to flatten out at the higher 
speed, the indicated horsepower continually rises. These 
data are representative of the booster operation when the 
pressure at the booster throttle is maintained at 195 to 
200 Ib. per sq. in. and the steam temperature at 540 
deg. F. 

The difference between the indicated and brake horse- 
power is the friction horsepower. The increase in the 
indicated horsepower gave a proportionate increase in the 
friction horsepower. In other words, there is apparently 
a very definite relation between the mean effective pres- 
sures and the friction horsepower. These data are shown 
in relation to the booster speed in Fig. 2. The me- 
chanical efficiency of the booster is shown in the upper 
portion of the chart. Throughout the test range of in- 
dicated horsepower and speed, the mechanical efficiency 
is approximately constant at 87.5 per cent. 

The Type E booster proved to be very economical 
in performance over the entire speed range. On Fig. 3 


is shown the total steam supplied to the booster per hour 
compared to the crankshaft speed. The maximum re- 


(Continued on page 408) 


pez 
MR 
3 


Re leer tt 


Si 


Speed, M.P.H. 


Fig. 5—A comparison of the steam rates of the Type E booster with 
those of a locomotive—boiler pressure 205 Ib. per sq. in.; steam 
temperature 600 deg. F. 


Booster test plant with condenser in foreground, crankshaft end of booster in middle distance, and dynamometer at rear 
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Smoke Prevention“ MEE 


Tue minimizing ef smoke is not a one-man job; it needs 
strict and constant supervision and must begin in the 
mind and be the will of the men responsible for design, 
maintenance, handling gnd operation of locomotives. 
These men must be thoroughly sold on the idea that 
smoke prevention is possible and highly desirable. 

The man in charge of an engine terminal is the key 
man, and should have strict supervision over fire clean- 
ers, fire builders, watchmen and hostlers. Fires should 
be turned over to engine crews in proper condition. It 
is understood, of course, that the locomotives are in 
good condition and all appurtenances working properly. 
The locomotives must steam well. 

On stoker-fired engines with an interior cab design 
that will permit the use of the shovel, it is suggested that 
building up fires at initial starting points, and the firing 
of locomotives around the yard before trips are started, 


Tue New York, New Haven ano Hanrrono Rannoao Company 
INSTRUCTORS COMPETENCY REPORT 


1 have this date acoospanied 81 Engineer. „ cor ran 
or 


we OW Trains... 


Lu ee Y 


$1 ENGINEER 
I.. e f ind hia qualified to operate these trains over said territory. 
Do or do not 
Reason for failure to QUAL ily... eee e eee mer erteentettanas 


VIREMAN Type Stoker . 


1. - ◻t ind hie qualified to operate this type stoker or type locoao- 
Do or do not 
tive. 


Reason for failure to qualify. 


ILLNM ...... . E 
E na ĩnοο.—.—g:.——.—.h—.—.—j — 


Tironi ———.—.——.—— 


Report to be submitted to Eng. Diepatcher at tersinal froe which san is assigned. 


Fig. 1—Type of report used in qualifying individual crew members for 
particular classes of service 


be done with the shovel. This practice is recommended 
at starting points only where a green fire is involved 
because after the fire is once set, which has a bright burn- 
ing bed, and the brick arch is warmed up, there does 
not seem to be as much chance of damaging the fire. 

No large locomotive equipped with brick arch steams 
Abstract of a paper presented at a roundtable discussion on_locomotive 
smoke abatement on June 8 during the annual meeting of the Smoke Pre- 
vention Association held in Detroit, Mich. 


f Road foreman of engines, New York, New Haven and Hartford, New 
Haven, Conn. E 
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By W. €. Shove; 


Strict and constant super- 
vision needed to correct 
smoky terminal conditions 
which result in fuel loss 
and criticism of railroads 


ireely when starting on its run until the arch and boiler 
have warmed up enough so as to assure better combustion. 
In a number of cases bad fires are started leaving terminals 
on account of crowding the fire before the arch is heated 
to a point where perfect combustion will take place. 
As a possible remedy for this, it is recommended that 
where boiler and water conditions permit, an effort 
be made to start on the run with enough water in the 
boiler to permit the loss or drop in boiler water for a 
few minutes or a few miles, until the arch has heated up, 
and relieve the inclination on the part of the fireman to 
crowd the firebox with coal when it is not being prop- 
erly burned in an effort to maintain maximum steam 
pressure, 


Boiler Feeding Important 


Boiler feeding is an outstanding factor in coal and 
smoke performance, either good or bad. The most eco- 
nomical method of boiler feeding is to leave the injector 


or feedwater pump on continuously or nearly so and 


adjust the feed according to conditions of the run. It is 
recommended on leaving the initial terminal that the 
injector be used the first few miles in preference to feed- 
water heater. | 

It is the opinion of many that objectionable smoke can 
be eliminated if the engine crew is smoke conscious and 
uses proper precautions in handling locomotives. In- 
structions have been devoted almost exclusively to fire- 
men, but the engineman who in the final analysis uses the 
steam can, by close cooperation with, and intelligent direc- 
tion of, the fireman, make it possible to obtain the best 
results. It is common practice on the New Haven to 
use hand signals to warn firemen when approaching points 
where the throttle is to be closed. 

A large proportion of the good coal and smoke records 
can always be traced to the engineman who, by intelli- 
gent interest in performing his duties, accomplishes 
smooth, steady running. On the contrary, if he takes 
but little interest, the fireman will be compelled to take 
things as they are and may be blamed for the lack of skill 
or carelessness of the engineman. 

Supervisors should become enthusiastic in their en- 
deavors to educate and devise new and novel means oí 
instilling smoke consciousness into the minds of all those 
concerned with maintenance and operation of locomotives. 


All Supervisors Responsible 


When we speak of supervision, it should apply to all 
railroad supervision as well as locomotive supervisors. 
Operating officers can be very effective in their efforts 
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RECORD OF ROAD FOREMAN SUPERVISION 


is record is used on the New Haven to show how much supervision and instruction individual crew members receive in the proper performance 
of their duties 


o minimize smoke. There is no one as helpful in this 
ndeavor as the division superintendent. He can, by 
lis efforts, let it be known that he is vitally interested. 
This gives the road foreman of engines, fuel supervisors, 
ind others riding locomotives real backing in their en- 
leavors. It is my thought that education is one of the 
outstanding factors in the minimizing of undesirable 
smoke. 

When speaking of smoke consciousness and education 
we, on the New Haven, have endeavored to make engine 
crews smoke conscious by the following methods: 

Taking smoke density readings from the rear of pas- 
senger trains each 30 sec. covering a one-hour run. The 
photostat of a graph taken on such a run is illustrated. 
Copies of these are posted on the bulletin board at en- 
gine terminals without identification and a bulletin ac- 
companying this graph criticizes the violations. 

As it noted in the graph in Fig. 3, the number one 
run is a very good performance, while the number two 
and three runs are not good. It is surprising how many 
firemen will inquire if they were the offenders. This 
information is given only to the guilty party. "Where 
the performance is good as in the number one run, the 
fireman is shown the record as taken and complimented 
for his efforts. 

Another method is the photographing of one of our 
own locomotives belching forth heavy volumes of dense 
smoke. Photostat copies are posted at the various engine 
terminals and, in my opinion, they are of much more 
benefit than the poster used of an artist's conception. 
The repeated showing of the Baltimore & Ohio animated 
motion pictures, entitled “Three Atoms,” was helpful. 


Fuel Conservation Cards Distributed 


Don't overload tenders. 
Don't overfill scoops. 
Don't shake grates or use the hook when it may be avoided. 


Don't allow pops to o; unnecessarily. 
Don't permit a dirt deck or apron, allowin coal to rattle off. 
Don't knock coal off by careless handling of tools. 
Don't throw large lumps into the fire—crack them. 
Dit use blower except when necessary. 
Dont permit fire to get too heavy and dirty. 
DO ring locomoitve to terminal with a heavy fire. 
ont allow fire to die out in front of firebox causing leaky flues. 
ont bank fires and leave doors open when descending grades or stopping. 
Don't fire on green coal or any spot unless white. 
ont permit banks. 


Don't ail to report work on engines properly. 
on't fail to drift slow-downs and other places where possible. 


By observing the above we don't make smoke. 

We have a system whereby a record of road super- 
Vision received by an engineer or fireman, whether it be 
à road foreman of engines, Diesel instructor, or an in- 
structing fireman, a copy of which is shown in Fig. 2. 

ere are many times when enginemen or firemen may 
have to be called from the extra list to instruct student 
engineers or student firemen. 


Railw 
SEPTEMBER Sa Engineer 


An “Instructor’s Competency Report,” shown in Fig. 
1, is furnished by the instructor, with one copy submitted 
to the engine despatcher at the terminal to which the man 
is assigned. Through these reports we are able to keep 
the individual’s record of supervision up to date. 


Engine Terminal Reports Prove Helpful 


We also receive a report from the various engine 
terminals of all locomotives reported by engineers as not 
steaming and with the name of the engine crew making 
such report. From this information a record is kept 
against each individual fireman. Where such a report 
is made and nothing found wrong with the locomotive, 
the individual’s record of supervision is checked and if 
his record shows that he has had only a minimum of 
supervision, further supervision is given him until the 
supervisor is satisfied that the man is thoroughly com- 
petent. This report of “locomotive reported as not 
steaming” has also proved beneficial in picking out hard 
steaming locomotives and the engine terminal notified 
so that corrective action can be taken by them, as a 
poor steaming locomotive usually is a smoke offender. 

In safety work, we become safety minded. Why can’t 
we become smoke minded and then we will not make any 
more than is necessary. 


SMOKE EMISSION RECORDS 


DEPARTED TIME TRANS ENGINE # CARSIS ENGINEER ARRIVED TIME 


|| III 
miu ETT 
AAA TA TTA TN A A AR A 


Guilford 


Fig. 3—Smoke density readings taken from the rear of a New 
Haven passenger train and used in smoke prevention campaign 
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American Locomotive Company Delivers 


len Rock Island 4-8-4's 


BD orixe the first part of this year the Chicago, Rock 
Island & Pacific added ten 4-8-4 type combination freight 
and passenger locomotives to its motive power inventory. 
These new units bear the road numbers 5100 to 5109 and 
bring the total of the 5000 Class locomotives on the Rock 
Island to 75, all of which have been built by the American 
Locomotive Company. The first of this group, a single 


Comparative Characteristics of Rock Island 4-8-4 Type 


Locomotives 
Road Nos. 5000-5024 5025-5064 5100-5109 
Builder's order No. ..... S-1640 S-1686 S-1920 
S-1655 
Total weight of engine, 

B. aise has wedey exi 453 434,000 436,000 467,000 
Tender weight of tender 

(% loaded), lb. ...... 292,200 304,300 301,800 
Total engine and tender 

wheelbase, ít.in. ..... 88—0 88—0 95—11 
Boiler pressure, III.. 250 250 270 
Driving wheel diameter, 

ATL Eois fere Pa sci Doro o BORA 69 69 74 
Tractive power. engine, 

W. e ee e e e 67.000 66,000 67.000 
Tractive po 2 

666 13,100 13,3100.  — | xx 
Cylinder bore à... soi « 

Mio Drapas EFNS cere rs 26 x 32 26 x 32 26'x'32 
Firebox length, in . 132:& 13214 1441/15 
Firebox widi.. i 96; 9% 961, 
Grate area, sq. ft.. 88.3 88.3 66.3 
Evaporative heating sur- 

face: dig. ft? 5,443 5,443 4,573 
Superkeating surface, s] 

C 2.243 2,243 1,438 
Tender water eit 

SI 15.000 15.000 21.500 

Tender fuel capacity ... 20 tons 20 tons 5,500 gal. 


locomotive, No. 5000, was built in 1929 and followed by 
64 more in 1929 and 1930. A comparison of the charac- 
teristics of the present order with previous locomotives 
of the same wheel arrangement is shown in an accom- 
panying tabulation. All of these 5000 Class locomotives 
are used on runs varying from 495 to 520 miles in the 
territory between Chicago and Kansas City, Kans., 
Kansas City and Dalhart, Tex., Council Bluffs, Iowa and 
Limon, Colo. 

The original 5000 Class locomotives purchased in 1929 


Ten modern units make total 
of 75 4-8-4 freight locomo- 
tives — These have roller bear- 
ings, 21,500-gal. tenders and 
67,000 lb. tractive force 


and 1930 have since been equipped with roller bearings 
74-in. driving wheels and 20,000-gal. tenders which im- 
provements have contributed to the ability of these loco- 
motives to average as much as 8,700 miles a month. 

The boilers of these new locomotives are conical in 
type and are designed for a working pressure of 270 |b. 
The outside diameter of the first ring is 8654 in. and the 
first ring is 98 in. outside diameter. These locomotives 
are oil fired and have fireboxes 14414, in. long by 967; 
in. wide giving an equivalent grate area of 96.3. The | 
fireboxes are designed with three Nicholson syphons in 
the firebox which support the arch and one in the com- 
bustion chamber. The length of the combustion chamber 
is 84 in. 

The oil-burner arrangement is designed with the con- 
trols on the left side of the cab and is installed with the 
burner on the center line of the boiler at the front of the 
firebox. The oil heater is located in the draft pan at the 
left side. The firebox is designed to provide for the 
future application of a Standard BK stoker. 

Alco flexible staybolts are used in the breaking zones 
of the firebox side, in the combustion chamber, throat 
sheet and backhead. Welding is used extensively in the 
construction of the boilers. "The junctions of the outside 
firebox and roof sheets are seal welded. The syphons 
are welded to the crown, throat and combustion chamber 
sheets and welding is used in numerous places in the con- 
struction and sealing of the firebox. 
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Table I—General Dimensions, Weights and 8 of 
the Chicago, Rock Island & Pacific 4-8-4 
Freight Locomotives 


Road class. R. 67 
Road number 5100-5109 
Builders order number 1920 

te built nm April, 1944 
Steam pressure, lb. per sq. in. . 270 
Drivers, diameter, in. m 74 
Cylinders, number, diameter and stroke, in (2) 26 x 32 
Rated tractive force, engine, lvo. . 67,000 
Valve gear, type n Walschaerts 
Valves, piston, diameter, iuůun nnn. 12 
Maximum travel, in.ſ 7 
Steam lap, in 1% 
Exhaust clearance, in 3/16 
Lead, in. -4 
Cut-off in 82 
Dimensions: , 

Height, rail to top of stack, ftin. ............ sss. 15-954 

Height, rail to center of boiler, ft-in. ............ 0-6 

Width overall, ft. inn nnnm 12-10 

Cylinder centers, inn 9 

heel bases, ft.-in.: 

Drivinn 4 

Engine, it!; ee P xor ae 


Weights, 1b.: 
Front truck .. 
Drivers 
Trailer truck . 
Engine, total ..... 
Tender (2$ loaded) 


Rectangular 
21,500 
5,500 
Six-wheel 


There are 199, 214-in.-tubes and 58, 512-in. flues with 
a length of 20 ft. over the tube sheets. The boilers are 
equipped with the Superheater Company's Type A super- 
heater having 58 units with 114-in. superheater pipes. 
The net gas area through the tubes and flues is 9.9 sq. ft. 


Table II—General Dimensions and Proportions of the Boiler 


Steam pressure, lb. .......... 270 
Diameter first ring, inside, in. 84% 
Diameter first ring, outside, in. 86% 
Diameter second ring ........ Conical 
Diameter third ring, inside, inn 96% 
Diameter third ring, outside, inn... 98 
Sheet thickness, in.: 
Smoke EE Xx 
First rin he 
Second inn reca Passes 6 15/s2 
Third. ringe acre ee 13/10 
Back hege 3 2/16 
Side sheets . 9/16 
Roof sheet ...... 11/16 


Furnace door sheet 
Furnace side sheets .. 
Furnace crownsheet .... 


Combustion chamber 
Front tube sheet GGſᷓÜ Dd ad a vk Á 
Back tube sheet x Pal wala tee aug 16 
Firebox length, inn ͥ 1444/10 
Firebox width, iin 96% 
Water space, front, II) * 6 
Water space, back, inn 5 
Water space, sides, in 5 
Combustion chamber length, in. 84 
Arch tubes, number and diameter ... None 
Syphons, number and location ...... 3-firebox; 1-com- 
. bustion chamber 
Tubes, number and diameter ............... ess. 199-29 
Tubes, thickness (B.W.G.) y 12 
Flues, number and diameteᷣnunnrn 58-514 
406 


The American multiple front-end throttle is installed 2 
the header. 

Water is fed to the boiler by one Nathan Type 400 
injector, together with a Worthington Type 6SA ie 
water heater. Fire fighting connections are installed i. 
the delivery line of the feedwater pump. l 

Other boiler accessories are the Electro-Chemia, 
Foameter, Okadee blow-off cocks, Barco low water alam 
and 3 ½- in. Ashton safety valves. 


Foundation and Running Gear 


These locomotives are built with a General Steel Cax- 
ings Corporation's cast-steel foundation bed in tic 
cylinders, back heads and cradle supports are cast integral. 

The engine trucks are General Steel Castings Corpora 
tion’s four-wheel type equipped with coil and elis 
springs. The trailer truck was also supplied by the Ger- 
eral Steel Castings Corporation and is the four-whe 
Delta type with the Timken lateral control device on ti 
front axle. The wheel centers are the Boxpok type. & 
in. in diameter on which are mounted 74-in. open hearth 
steel tires. Boxpok wheel centers 38 in. in diameter are 
also used on the back trailer truck wheels with 45.0 
tires. All of the locomotive and tender axles are mediuz 
carbon steel and Timken roller bearings are used on a! 
engine and tender axles. The driving axles are hoc 
bored. The Alco lateral cushioning device is used at 
No. 1 driver. 

The cylinders are 26-in. bore by 32-in stroke ad 
are fitted with Hunt-Spiller gun iron bushings in bet 
cylinders and valve chambers. The pistons are the 
forged Z type furnished by Carnegie-Illinois and fitted 
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Flues, thickness (B.W.G.) ..... 8 
Length over tube sheets, ft.- in 20-0 
Net gas area through tubes and flues 9.9 
Superheater, type .. A 
nel aa va WA Eso here .. Oil 
Crate area, Sd. ft erre e ree ree 95.3 à 
Feedwater heater, typvltfee Worthington" 
Heating surfaces, sq. ft.: k 
Firebox and combustion chamber. 423 
Arch tube PERES EESE eR E eee None 
Syphon 155 
Firebox, total 578 
Tubes 2,333 
Flues 1,662 
Evaporative, total 4,573 
Superheater » 1,438 
Combined evap. and superheat. ................... 6,011 
Boiler proportions: 
Firebox heat. surf., per cent comb. heat. surf....... 962 
Tube-flue heat. surf., per cent comb. heat. surf. .... 66.5 
Superheat. surf., per cent comb. heat. surf. ........ 23.9 
Firebox heat. surf. - grate area. q 3 6.0 
Tube-flue heat. surf. grate area. 41.5 
Evap. heat. surf. + grate area .. 47.5 
Superheat. surf. + grate area... 14.9 
Comb. heat. surf. = grate area 62.4 
Gas area grate area ......... 0.114 
Tractive force + grate area.... 695.7 
Weight of engine + evap. heat. surf.. .. 1021 
Weight of engine + comb. heat. surf............... 77.7 
Tractive force + evap. heat. surf. ........ 2 iik 14.65 
Tractive force +- comb. heat. surꝶ᷑ i.. 11.1 
Tractive force x diameter drivers +- comb. heat. surf. 824.8 
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Table II—Axles, Bearings, Wheels and Tires 


Axles 
— A = * d — 

Journal 

Location Material Manufacturer Bearings size, in. 
Front truck Medium carbon Builder Timken 8% 

Drivers, main Medium carbon Builder Timken 133/18 

hollow bored q : 

Drivers, other Medium carbon Builder Timken 125% 
hollow bored Í : 
Trailer, front Medium carbon Builder Timken 614 
Trailer, rear Medium carbon Builder Timken 74 
Tender Medium carbon Builder Timken 634 


Wheels or Tires Wheel Centers 
— cal 


SS = — = 
Type and Diam., Diam., 
material Manufacturer in. Type Manufacturer in. 
Multiple-wear Bethlehem 36  Sasv. Ka iuit m 
rolled steel Carnegie-Illinois 
Class B Railway Steel 74 Boxpok Gen'l Steel 66 
Spring Div. Alco Castings 
Class B Railway Steel 74 Boxpok Gen'l Steel 66 
Spring Div. Alco Castings 
Multiple-wear Bethlehem 36 nisp o "SV eS 
rolled steel Carnegie-Illinois 
Class B Railway Steel 45 Boxpok Gen’! Steel 
Spring Div. Alco Castings 38 
Multiple-wear Bethlehem J6- r ~ hos 


rolled steel Carnegie-Illinois 


Partial List of Materials and Equipment on the Chicago, Rock Island and Pacific 4-8-4 Type Locomotives 


Bed; wheel centers, driving and 
trailing; engine and trailer truck; 


bumper .... . General Steel Castings Corp., Eddy- 
à stone, l'a. 
Wheels, ine, trail nd tender 
uel 5 : es de vistas ato ...Bethlehem Steel Co., Bethlehem, Pa. 
Carnegie-Illinois Steel Corp., Pitts- 
burgh, Pa. 


Tires, driving and trailing; springs..Railway Steel Spring Div., American 


Locomotive Co., New York. 


Springs pads. .. Fabreeka Products Co., Boston, Mass. 
Engine and tender bearings; trailer : j 
truck lateral motion device ....... The Fn Roller Bearing Co., Can- 
ton, Ohio. 
Radial buffer ....... Sere Franklin Railway Supply Co, Inc., 
New York. 


ee ns National Malleable and Steel Castings 
Co., Cleveland, Ohio. - 
Foundation brake; operating brake; Westinghouse Air Brake Co., Wilmer- 
train signal ......... ee ding, Pa. 
Brake shoes . American Brake Shoe Company, New 


York. 

Air brake hossne . . B. F. Goodrich Co., Akron, Ohio. 
Bushings; rods; piston rings, pack- 

ing rings; bull rings; PO Hunt-Spille Manufacturing Corpora- 

y tion, Boston, Mass. 
Air pump ng; lagging........ .Johns-Manville Sales Corp., New York. 
Piston packing; valve rod packing..U. 5 8 Packing Co., Philadel- 

T phia, Pa. 
Pistons ......ceeceecesseceeeceessCarnegie-Illinois 

5 burgh 

Operating valve; sander. «++ Viloco 
cago. 


Pilot coupler ........ 


Steel Corp.  Pitts- 


Pa. 
Railway Equipment Co., Chi- 


Power reverse gear; staybolts; lat- : r 
eral cushioning device . . . American Locomotive Co., New York. 
alve gear needle roller bearings....Pilloid Co., New York. 

Alemite fittings; cylinder cocks; cab 
windows and windshields ........The Prime Manufacturing Co., 

waukee, Wis. 


Mil- 
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Tubes and flues ...... SA oA ae en The Babcock & Wilcox Tube Co., Bea- 
ver Falls, Pa. 

. Bethlehem Steel Co., Bethlehem, Pa. 

.The Superheater Company, New York 


Boiler steel ... 
Superheater 


Throttle ....... -American Throttle Co., New York. 
Feedwater heater ................. Worthington Pump and Machinery 
Corp., Harrison, N. J. 
Injector; injector checks; mechan- 
ical lubrication ...... ...........Nathan Manufacturing Co., New York. 
Washout plugs ................... T-Z Railway Equipment Co., Chicago. 
Oil-firing shut-off valves ..... ...... Walworth Company, New York. 
Safety valves; air gauges; steam- 
heat gauges ..... PAE eur Ue Wt Ashton Valve Co., Boston, Mass. 
Gage holders ......... Un ...Swanson Tool & Machine Corp., Erie, 
Pa. 
Blow:off-cocks 2e 8 0 The Okadee Company, Chicago. 
Low-water alarm; connections be- 
tween engine and tender ........ Barco Manufacturing Co., Chicago. 
Foam meter 8 Electro Chemical Engineering Corp., 
Chicago. 
Headlight and generator The Pyle- National Company, Chicago. 
Steam-heat connectors at rear of 
tender ......... een n n n nns Vapor Car Heating Co., Inc., Chicago. 
Tender: 
Tank steel 22v UOCE T. ...Bethlehem Steel Co., Bethlehem, Pa. 
Frame eels ees. General Steel Castings Corp., Eddy- 
stone, Pa. 
Truck. .... .. Buckeye Steel Castings Co., Columbus, 
io. 
Coupler; coupler yoke ........... National Malleable and Steel Castings 
Co., Cleveland, Ohio. 
Brakes ..... e N .. . American Steel Foundries, Chicago. 
Brake shoes ... . . American Brake Shoe Company, New 
Vork. ; 
Spring snubbers ....... .... . Cardwell Westinghouse Co., Chicago. 
Side bearings .... .A. Stucki Co., Pittsburgh, Pa. 
Draft gear ...... Vos afe ote ... W. H. Miner, Inc., Chicago. 
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forged Z type furnished by Carnegie-Illinois and fitted 
with Hunt-Spiller gun iron rings. The piston valves are 
12 in. in diameter with a maximum travel of 75$ in. The 
valve gear is the Walschaerts type with Multiroll needle 
roller bearings, controlled by an Alco Type G power re- 
verse gear. The cut-off in full gear is 80 to 82 per cent. 
The crossheads are the multiple bearing type tin lined 
and fitted with SAE 1065 carbon steel keys. The crank- 
pins are medium carbon steel and all except the front 
pins are medium hollow bored. The side and main rods 
are medium carbon steel and where floating bushings are 
used Hunt-Spiller fixed bushings are used with bronze 
floating bushings. 

In counterbalancing these locomotives, the wheels at 
positions 1, 3 and 4 are counterbalanced for a static over- 
balance of 147 1b., 145 Ib. and 144 Ib. respectively, with- 
out crossbalance considered. The main wheel, No. 2, is 
crossbalanced with an overbalance of 93 lb. on the right 
side and 146 Ib. on the left side. The main wheels have 
a single counterbalance segment at an angle of 7 deg. 35 
min. in advance of the center line of the crank. The total 
weight of reciprocating parts is 1,997 Ib. per side of 
which 675 Ib. or 34 per cent has been balanced. The 
dynamic augment at diameter speed is 7,550 Ib. at No. 1 
wheel, 7,450 lb. at No. 3 and 7,400 Ib. at No. 4. At the 
main wheel it is 4,780 Ib. on the right side and 7,500 Ib. 
on the left. 

The spring rigging on these locomotives is the conven- 
tional type with equalization continuous from the front 
of the No. 1 driving wheel to the rear of the back trailer 
wheel. Coil springs are used at the ends of the system 
and V- in. Fabreeka pads are used on all truck and driv- 
ing semi-elliptic springs. 

Mechanical lubrication of cylinders, valves, guides, 
feedwater pump and throttle is furnished by a Nathan 
DV-7, 36-pin, 14-feed mechanical lubricator on the right 
side and an identical lubricator on the left side supplying 
the valve stem guides and crosshead, frame pedestal 
wedges, engine truck center pin guide and the radial 
buffer. Alemite grease lubrication is used on rods and 
motion work. 

The foundation brake equipment is the Schedule N 
280.114 supplied by the American Brake Division of the 
Westinghouse Air Brake Company. The operating brake 
is Westinghouse No. 8 ET. Air is supplied by two 8½- 
in. cross-compound compressors and the main reservoir 
storage consists of two 22 .½- in. reservoirs, one 72-in. in 
length and the other 120 in. long. The total reservoir 
capacity, including the sump reservoir, is 72, 223 cu. in. 

The cab is the welded steel type equipped with Prime 
front and clear vision windows and windshields. There 
are two seats on the left side of the cab and a single seat 
for the engineman on the right side. 


The Tender 


The tanks of these tenders, rectangular in design have 
a water capacity of 21,500 gals. and a fuel capacity of 
5,500 gal. The tanks are mounted on a General Steel 
Castings Corporation underframe. The tender trucks 
are the Buckeye six-wheel center-bearing type with ASF 
clasp brakes. The tender wheels are 36 in. in diameter, 
mounted on medium carbon-steel axles operating in Tim- 
ken roller bearings. The tender draft gear is Miner A 
22 XB with National couplers and yokes. The Franklin 
radial buffer is used between the engine and tender. 
Vapor steam heat connectors are installed at the rear of 
the tender and Barco flexible connectors are used for air, 
oil and steam lines between the engine and tender. 
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Dynamometer . 

Tests of Type E Booster 
(Continued from page 401) 

quirement for the booster was 9,010 lb. per hour and 

this occurred at 508 r.p.m, when the maximum horse- 

power was being produced. 

The steam rates per indicated and per brake horse- 
power are compared to the developed brake horsepower 
in Fig. 4. These data show that the minimum water 
rates are obtained when the booster is producing about 


300 brake horsepower and the average minimum wate) 
rate is 19.1 Ib. per i.hp.hr. and 22.2 lb. per h.hp.-hr. The 


table gives the performance for maximum indicated 


horsepower and maximum economy. 


] Performance at Maximum Power Output and Maximum Economy 


Maximum Maximum 

i. hp. economy 
Speed, r. p.ꝶuꝝuũnmn... . 508 400 
Inlet steam temperature, deg. F. .......... 545 551 
Exhaust steam temperature, deg. F. ......... 268 268 
Inlet pressure, Ib. TBS in 181 184 
Exhaust pressure, lb. per sq. in 11.2 19.2 
Steam to booster, lb. per herr. 9,010 7,580 
Indicated horsepower ........... eee 449.7 399.5 
Steam rate, Ib. per i.hp..hr 20.0 19.0 
Brake horsepower ......... 392 349.5 
Steam rate, lb. per b.hp.-hr. 23.0 21.7 
Mechanical efficiency gen 3 87.2 87.5 


The water rates for the booster, plotted against lo- 
comotive speed for the three standard gear ratios applied 
to 45-in. trailing wheels, are shown in Fig. 5. These 


rates are shown for a boiler pressure of 205 Ib. per sq. in. 


and temperature of 600 deg. F. For comparison the 
water-rate curve of a conventional locomotive of similar 
characteristics and with 70-in. drivers is shown. 
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Fig. 6—Drawbar pull and horsepower in relation to locomotive speed at 
three gear ratios with a 44-in. trailer wheel—Boiler pressure 270 
Ib. per sq. in. i 


is existing relation for one locomotive. An alteration 
in the temperature and pressure conditions will áffect 
locomotive and booster performance alike and the relative 
improvement with the relationship will be approximately 
the same. In all instances, within the booster s 
range the booster water rates are very much less than 
those of the locomotive. 

The power which is produced by the Type E booster 
applied to a locomotive with 270 lb. boiler pressure and 
having 44-in. trailer wheels is shown in Fig. 6. The 
drawbar pull and drawbar horsepower are shown for 
the three standard gear ratios. The 2.71 to 1 gear ratio 
gives the greatest power, but, of course, the speed range 
is less than can be obtained with the other gear ratios. 

The test showed that this engine is capable of pro- 
ducing a horsepower for each 15 Ib. of booster engine 
weight. 
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EDITORIALS 


A Locomotive Is 
As Good As Its Boiler 


Before the war put the pressure on the rail transporta- 
tion facilities of this country and produced a volume 
of business that necessitated a degree of utilization not 
realized in peacetime there were many studies made 
that purported to show how much better a modern loco- 
motive was than an obsolete one and how much more 
profitable it would be for the railroads to retire a sub- 
starftial portion of their old power and buy new power. 
Regardless of the degree of intelligence used in the 
making of such studies there always remained the fact 
that it took a certain amount of traffic to move in order 
to demonstrate the value of high speed and high haul- 
ing capacity. The peacetime traffic on many roads did 
not always lend itself to a demand for maximum effort 
on the part of motive power. Therefore outstanding 
motive power performances were the exception rather 
than the rule. The result was a rather low volume of 
new locomotive orders and a rapidly increasing average 
age of the motive power inventory. 

The war has changed all this. Instead of having to 
despatch trains on schedule regardless of tonnage it is 
now not unusual to have a yard full of tonnage trains 
waiting for power to handle them. The only question 
is power and the fact that there have been no seriously 
prolonged motive power shortages has been due to 
maximum utilization, some degree of centralized control 
of pooling of power and getting them Weng t the shops 
and terminals in a hurry. 

Under these wartime conditions the new motive 
power—steam, Diesel and electric—has walked right 
out in front of the parade and demonstrated beyond any 
question of doubt that the older power can not even 
compete with it and quite often only jams up traffic 
if used on a high-density stretch of main line. Steam 
being the oldest form of motive power and representing 
the greatest proportion of the inventory, it is natural 
that its performance has been watched most closely. 

Among the outstanding characteristics of a modern 
locomotive which were absent in the older power are 
high-capacity boilers, integral cast beds, better counter- 
balancing and roller-bearing journals. Of all of these, 
with due credit to the value of the others, the high 
capacity boiler is probably the most important. The 
freight locomotive of 20 years ago may have as much 
tractive force at 10 m. p. h. as the modern 4-8-4 but 
as the speed increases it becomes obvious that the 
modern unit has something that was never built into 
locomotives 20 years ago—large boiler capacity. By 
actual comparison, on one road, a group of modern 
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locomotives of almost identical tractive force as an- 
other group 20 years old have boilers some 1,500 hp. 
greater in capacity. On tonnage grades and at higher 
speed in level territory this difference in boiler capacity 
really makes itself useful. 

One of the most valuable lessons learned from our 
present experiences is the futility, from an economic 
standpoint, of spending large sums in modernizing old 
power. You can hang all kinds of accessories on a 
20-year-old locomotive and it is still an obsolete loco- 
motive unless it has boiler capacity comparable with 
the improved mechanical facilities. For, after all. 
without sufficient steam a steam locomotive can not 
haul maximum tonnage over the road satisfactorily 
Every five-pound drop in boiler pressure is reflected im 
reduced hauling capacity at the drawbar. 


Leadership 


The thought of progressive railway management about 
the responsibility of supervisors to instruct, guide, dis- 
cipline and develop employees who work for them is 
well expressed in recent comments on leadership by an 
operating vice-president. 

In the opinion of this executive officer, railway super- 
visors, including those of the mechanical department, 
must recognize the importance of being fair and square 


in all dealings with their men, who have no more funda- 


mental urge than the desire for security, progress and 
promotion. Constructive leadership sees the impor- 
tance of encouraging men to ask questions and not be 
satisfied until they understand the “Why” and the 
“How” of every operation going on around them. It 
also sets up as the main objective, “Not how much, but 
how well and safely done.” 


Regarding rules, much can be said. Supervisors 


must always emphasize the importance of rules; the 


necessity in individual and group effort of all employees: 
knowing the rules and understanding them alike; also 
the fact that ignorance or infraction of rules invites 
penalties including accidents which involve personal 
injury, property damage or both. Effective leadership 
always emphasizes the fact that rules are made to be 
observed and not broken; that even a minor rule may 
be of great importance under certain conditions; and 
that, therefore, it is as bad to ignore the violation of a 
minor rule, as it is to break a more vital one. 
Constructive leadership appreciates that it is disas- 
trous to efficiency and safety to permit any rule viola- 
tion to pass unnoticed and yet that harsh punishment 
for a rule violation may in some cases have an effect 
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opposite to that desired. In other cases, firmness and 
even sternness are both desirable and necessary. Pro- 
- gressive supervisors appreciate that, in planning or 
executing any project or campaign, no detail is unim- 
portant; that results will be in direct ratio to the 
capacity and interest of the men who do the job and 
how well they work together ; also that, now and always, 
men are more important than tools and equipment. 


Welding- 
The Railroad Orphan 


An increase in the use of welding has taken place in 
railroad shops during the war years due largely to 
material shortages and the necessarily imposed shop 
manufacture of many items required in the repair of 
cars and locomotives. Not only have repair parts been 
fabricated by welding but there also has been a very 
considerable increase in the repair and reclamation of 
essential structural and operating parts which would 
probably not have occurred without the compulsion 
of accelerated shop schedules and lack of materials. 
Notable among these are the provisions for the welding 
of cast steel couplers and freight car truck sides which 
have been approved by the Mechanical Division of the 
A. A. R. and incorporated in the Rules of Interchange. 
It is questionable how many years might have passed, 
if there had been no war, before full recognition would 
have been afforded controlled welding procedures in 
the performance of some of the operations now per- 
mitted by Rule 23. 

Railroads, which gave a great initial impetus to weld- 
ing in industry, have, as a group, now lagged behind 
in recognizing that a great mass of accumulated data 
and experience will support the further extension of 
welding in both building and repair operations. Indi- 
vidually a number of roads have gone far in exploring 
the field and extending the use of welding; others are 
not even taking advantage of the pioneering work done 
for them by these roads. It is not possible to judge how 
much of this is due to lack of knowledge and how much 
to unfounded prejudice, which in itself often results 
from lack of knowledge. Whatever the reason, there 
is considerable evidence to support the idea that rail- 

road mechanical men are not as interested as they could 
be in the study of welding as an engineering problem. 
Fewer than twenty-five members of the American Weld- 
ing Society come from the mechanical departments of 

the United States and Canadian railroads although this 
4s the body which is the recognized authority in welding 
research and the only engineering group interested in 
the study of welding procedures and applications. 

Operating through their committees in the Mechanical 
Division or in the various minor associations, railroad 
mechanical men could benefit through a closer rela- 
tionship with the Welding Society either as members 
or as co-workers in the study of specific problems 
related to design, application or inspection. For many 
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years the American Railway Engineering Associate 
has undertaken joint studies with representatives : 
the Welding Society in matters where welding w» 
involved; for a number of years they have contribue 
funds to the extent of $5,000 annually toward a researt 
project investigating the fatigue strength of welds. i 
many instances the AREA in its specifications mks 
direct citation of governing standards established by ue 
American Welding Society. That this relationship u. 
been considered valuable is evidenced in numer: 
committee reports of the AREA. 

The mechanical departments, undoubtedly, can ix 
tion effectively and deal adequately with welding w:} 
out outside assistance and advice if they choose to do s 
Much that is valuable has been accomplished in thi 
way. However, a broader base for improvement seca 
to lie in utilizing, to the extent to which it is applica: 
the general knowledge of welding which comes €ia 
experience in many industries. Regardless of the it 
that there might be a tendency to regard railroad vr 
ing problems as peculiar, the fact remains that the gre 
bulk of railroad welding is on plain carbon steel; 
the experiences of others in welding these steels u4 
varied conditions and in innumerable applications ar 
not but be valuable in studying railroad welding nem 
Where other metals and the alloy steels are conce 
such experiences are even more valuable. 

In the years to come we can expect to see many nt 
standards established for welding practices in x 
locomotive and car field; it will be highly desirabe » 
have them all set in conformity with the best und 
standing of sound engineering principles in welóx 
design and procedures then to be had. The railna* 
should not lack for good welding engineers wx 
activities must include advice to designers and inst» 
tion to shop forces on purely welding problems. Inter 
railroad cooperation through the Mechanical Diviska 
would be valuable in these matters. 


Utilization 
Of Car Equipment 


Some exceptionally pertinent discussion of railway œ 
utilization in the present emergency and the contri 
tion of car department forces to the remarkable res 
accomplished was developed at a recent meeting oi t 
Car Department Association of St. Louis. The incrx 
in average load from 36.8 tons per car in 1939 to 1: 
tons per car in 1943 was mentioned, also the incre 
in average haul per ton from 351 miles in 1939 to 0 
miles in 1943, or 31.1 per cent. In this same pene 
the net tons per serviceable car per day increased qi 
per cent. | 
Considering the loss of car-repair men to defen 
plants and military service and the consequent serio 
difficulty of maintaining adequate forces of experience 
car men, the success attending railway efforts to re 
cars quickly, keep bad orders at a minimum and met 
Paton Serie DE 


practically all demands for freight equipment, rates as 
an outstanding achievement. The increased effective- 
ness of car-repair operations, as reflected in the efforts 
both of supervision and individual car men, is shown 
to some extent by the fact that the number of revenue 
ireight ton-miles per carman employed was 52.5 per 
cent greater in 1943 than in 1939. 

Similarly, the utilization of car equipment has been 
intensified, the average miles per passenger increasing 
from 50.2 miles in 1939 to 106 miles in 1943, or 110.8 
per cent. In the same period the number of passengers 
per car increased 155.6 per cent and the number of 
revenue passenger miles per carman 90.6 per cent. As 
in the case of freight equipment, the relatively low 
percentage of bad order cars on practically all roads 
does not necessarily reflect a high standard of main- 
tenance, but shows the intensified efforts which rail- 
roads are making to do only enough repair work to 
keep a high percentage of cars in service. 


- 


Train Telephone 
Receives An Endorsement 


The Pennsylvania’s announced intention to proceed 
with a large-scale installation of train telephone com- 
munication seems to assure the permanence of this long- 
tried and much-discussed facility. Pioneering experi- 
ments were made in the early twenties and in 1925 a 
carrier or wired-wireless system was tried on several 
railroads in regular train operation. At intervals since 
that time various types of inductive, carrier and radio 
systems have been experimented with by a number of 
railroads and a few permanent installations of the type 
selected by the Pennsylvania have been made. More 
recently the subject has been given considerable stim- 
ulus by developments coming out of the war, by inten- 
sive study given to the system adopted by the Penn- 
svlvania, and by criticism of the railroads for not having 
generally adopted train communication as a safety 
device. 

The railroads have replied to the criticism by point- 
ing out what has been done in an effort to bring com- 
munication systems to the necessary degree of perfec- 
tion, and by considerably increasing their studies of 
the subject for the purpose of determining its useful- 
ness. It now appears that end-to-end and train-to- 
wayside communication offers some desirable safety 
factors and it is becoming increasingly evident that it 
will be of great benefit in providing the shipping and 
traveling public with better railroad service. 

The Pennsylvania's new installation will include two 
main-line, four-track divisions, covering 245 miles of 
line between Harrisburg, Pa., and Pittsburgh, and 
vill require the equipping of 300 passenger and freight 
locomotives, 90 freight-train cabin cars and six wayside 
towers. It will provide communication between trains 
and wayside towers, between opposite ends of a moving 
train and between moving trains themselves. 

The subject of train communications will be dis- 


Railway M 
SEPTEM e382. Engineer 


_cussed at a hearing to be held by the Federal Com- 


munications Commission, in Washington, D. C., on 
September 13, to investigate the value of train com- 
munication and the desirability of allocating radio chan- 
nels to the railroads for this purpose. Recent work 
done by at least ten railroads should supply much of 
the information sought, and the Pennsylvania's plans 
afford unmistakable evidence that at least one railroad 
is convinced that train communication can be an im- 
portant factor in improving train operation. 


A Loeomotive 
Maintenance Log 


A practice which is becoming established in connection 
with the maintenance of Diesel-electric locomotives is 
the recording of all work done on the locomotive in a 
log book which stays on the locomotive. Thus, wher- 
ever the locomotive may turn up for servicing or re- 
pairs, the terminal forces have a complete record of 
all work done on the locomotive at the end of previous 
trips, irrespective of the terminal at which the work 
may have been done. 

Would not such a record, to be kept with each steam 
locomotive in road service, be of equal value? Steam 
locomotives are generally much less regular in their 
assignments than are the Diesel-electric locomotives in 
road service. On some railroads work may be done on 
them in three or four different terminals, as called for 
on the work reports of the engineman. In such cases 
the supervisors at none of these terminals have any 
background knowledge of the reports rendered at the 
ends of preceding trips in other terminals. Such a 
background knowledge of the immediately preceding 
maintenance history would be invaluable in getting 
at the bottom of recurring trouble which occasionally 
develops, sometimes ends disastrously. 

A number of crown-sheet failures are recalled in 
which the reports of the investigation by the Bureau 
of Locomotive Inspection shows persistent recurrence 
of work reports indicating improper functioning of some 
part of the boiler-feeding or water-level recording 
equipment day after day by different enginemen report- 
ing in at different terminals. The constant recurrence 
of these reports, had the fact been known to the various 
terminal supervisors, might have led some of them to 
take a sufficiently serious view of the situation indi- 
cated by the work report to get to the bottom of the 
condition which ultimately became a contributory fac- 
tor in a crown-sheet failure, with loss of life and heavy 
property damage. 

Not many other classes of work reports involve the 
matter of safety to the same extent as those pertaining 
to the boiler and its appurtenances. But the frequent 
repetition of superficial repairs can be wasteful on 
other parts of the locomotive. Would not the log 
accompanying each locomotive be a definite stimulus 
to more effective and less wasteful work on steam 
locomotives at engine terminals. 
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IN THE BACK SHOP: 
AND ENGINEHOUSE 


Flue Cut-Off Saw 


An efficient and speedy saw has been built by the forces 


of the New York Central at the West Albany locomotive 
shop for use in the boiler shop in cutting off locomotive 
tubes and flues to the lengths required for safe ends. A 
5'%-in. flue can be cut in 20 seconds on the saw, with 
smaller sizes cut in considerably less time. The saw is 


rigidly mounted on a heavy base and is driven by a 


Vee-shaped jaws hold flues and tubes firmly in place while they 
are being sawed—The jaws are pneumatically operated 


The combination of an air and an hydraulic cylinder permits slow, con- 

trolled advance of the saw blade into the work—Handwheel control is 

used to adjust the saw carriage for the various sizes of flues and tubes 
to be cut 


7Y;-hp. motor which has a speed of 1,200 r.p.m. The 
saw blade is driven by this motor through five Size B 
vee belts and the peripheral speed of the blade is 3,600 
rp.m. The sawblade spindle is mounted in ball bearings. 

Flues and tubes are held firmly in place for sawing 
by two pneumatically operated vee-type jaws. Consider- 
able difficulty was experienced with saw breakage when 
the saw was first designed because the blade was ad- 
vanced to the work by an air cylinder. This proved to be 
too fast and the mechanism was re-designed so that an air 
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and an hydraulic cylinder operate together as the saw 
blade is advanced by the opening of the air valve. The 
use of the hydraulic cylinder cushions the effect of the 
sudden opening of the air line and gives a slow feed oí 
the saw blade into the work. The piping is so arranged 
that a quick release is obtained when a cut is completed. 
The saw blades used are 26 in. in diameter when new 
and can be resharpened until they reach 22 in. in di- 
ameter. They are not undercut but are ground on line 
with center. X handwheel-control is used to adjust the 
saw carriage for the various sizes of tubing to be cut. 


Welded 
Locomotive Bell 


Welded wrought-steel bells for freight and yard loco- 
motives replacing cast-bronze bells are made by the Penn- | 
sylvania at a saving of about one half the cost and 36% 
Ib. in weight per item. 

The body of the welded bell consists of three pieces oí 
formed steel, 38 in. thick beveled at the main seams to 
present a 60-deg. vee angle at the joints. Shielded ar 
electrodes for mild steel are used throughout to produc 
smooth, uniform weld beads. The top section of the bell 
is made up of a central tubular piece 214 in. in diameter 
tapered toward the top and 2134 g-in. in length. A circu- 
lar steel plate of 1 in. thickness is welded inside ani 
out to the base of the central top section and it is firs 
beveled at a 45 deg. angle to make a double beveled joint. 
The flanged body of the bell is joined to the top assembly 
by a !4-in. fillet weld on the inside. The outside edge 


A welded-steel locomotive bell (Patented) 


of the body is beveled at 45 deg. and butt welded. After 
the assembly has been completed it is passed over die: 
to secure uniform contour. : 

To establish the comparative sound level intensities o 
a welded wrought-steel bell and a standard cast-bronze 
bell, a test was arranged in which one bell of each mate- 
rial was mounted on its regular yoke, and struck by 4 


Cleve 


*From a field report received by the Lincoln Electric Co., 


land, Ohio. 
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teel ball 2 in. in diameter rolling down a trough sloped 
t 57 deg. The striking point of the ball was on the 
lared portion of the bell at a point corresponding to the 
triking point of the bell clapper. 

Sound intensities were determined by means of a Type 
59-A sound level meter, in decibels. The meter was 
tationed 183 ft. from the nearest side of the bell. 

Range of Sound Level Intensities, Decibels 


Type Minimum Maximum Average 25 readings 
Velded wrought steel 75.50 78.25 76.97 
tandard cast bronze. 75.00 78.50 76.81 
There is a close similarity between the sound levels 
or the two bells. More accurate determinations would 
equire the testing of several bells of each material, but 
s the two bells tested were representative, the figures 
fford a fair comparison. The sound level does not de- 
ermine the tone quality, that is very different by reason 
if xs difference in the elastic modulus of the two ma- 
erials. 

The wrought-steel bell described above is covered by 
-nited States Letters Patent number 2,322,021. 


Mierometer for 
Measuring Large Bores 


By D. E. McDonald 


ín measuring the diameter of large bores, such as loco- 
notive cylinders, locomotive valves, air pumps, etc., it 
s very difficult to measure accurately unless the boring 
var proper is removed. As most of this work is done 
m a horizontal boring machine, the removal of the bar 
not practical. The measurement of the bore can be 
taken by measuring from the inside of the bore to the 
»utside periphery of the boring bar, and this measure- 
ment is then multiplied by two and the diameter of the 


Micrometer for use in large bores when the boring bar is in place 


bar added to get the required dimension. This method 
is not always reliable because many bars have been 
deformed or bent and, in practically all cases, they do 
not run exactly true. 

With the instrument shown accurate measuring is 
Possible without disturbing the bar. A frame can be 
made from almost any material and should have several 
holes drilled in it to effect weight reduction. A coupling 
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is fitted at each end of this frame, details J and 2. On 
the coupling shown in detail 7 there is a male and a 
female thread. The female thread 6 is to be 94g in., 48 
threads per in., and the male thread 9 is also to be 946 
in., 48 threads per in. It is optional as to the thread 
chosen for 7 and 8. The couplings are shown in place 
at locations 2 and 3. 

After the frame and couplings have been constructed 
and assembled, a pair of 680 Lufkin micrometers con- 


Detail No. 


Detai! No.2 
Details of the micrometer 


sisting of a head 4 and a rod 5. Various rod combina- 
tions can be made up to increase the range of this microm- 
eter, and points of contact are made with the bore as 
shown at 4-44. After a measurement is taken, the exact 
size can be determined by using a pair of outside microm- 
eters of a Vernier caliper. However, if the distance 
B plus C is precisely known this micrometer will produce 
accurate readings without further comparison. 

It is suggested in manufacturing the frame that care 
be taken to choose a material heavy enough to withstand 
any deflection which may develop by excessive pressure 
exerted on the micrometer screw. 


Loeomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Overcoming Water 
Surge In Tender Tanks 

Q.—Our Mikado type locomotives are equipped with 10,000-gal. 
tender tanks. These are the typical rectangular shaped tanks 
with vertical crosswise bracing. The splash plates are hard to 
maintain due to buckling, cracking and loose rivets.—F. E. D. 

A.—Such troubles are generally caused by the surge of 
the water in the tank and any change that reduces the 
blow on the plates due to the surging should help this 
condition. If the present construction of the tank will 
permit, plates should be run longitudinally in the tank 
dividing the width of the tank into three parts, thus form- 
ing boxes on the right and left sides of the tank. Suf- 
ficient holes should be provided in the plates for the 
proper circulation of the water. By dividing the tank 
into box sections, the surge of the water against any one 
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plate is materially reduced and this should be reflected 
in reduced necessity for maintenance and repairs. 


Renewing Front Tube Sheets 

Q.—Should the front tube sheet of a locomotive boiler give over 
ten years of service before being renewed? What determines the 
extent of the repairs to be made to a front tube sheet at shop- 
ping?—F. A. F. 

A.—The average life of the front tube sheet varies 
from ten to fifteen years depending upon the service the 
locomotive is in and also upon the water used. Renewals 
are generall required because of pitting on the water 
side at the bottom and sides of the flanges, or cracking 
in the knuckles, or enlargement of the tube holes. 

The extent of the repairs depends entirely upon the 
conditions found at the time of inspection. Where the 
knuckle is found to be cracked at the bottom the general 
practice is to cut out the cracked portion of the knuckle 
and weld in a suitable patch. Where the tube sheet is 
found to be pitted or the tube holes enlarged, only that 
portion of the tube sheet affected is renewed. Where 
the entire tube area is affected the old tube sheet is cut 
off directly below the boiler-brace supports and a three- 
quarter tube sheet applied by welding. 


Welding Cracks 
Under Boiler Patches 

Q.—In applying boiler patches to the cracked shell of a loco- 
motive boiler, should the crack be veed out and welded prior to 
applying the patch?—M. I. F. 

A.—The general practice is to drill a Hin. hole in 
the shell at each end of the crack before applying the 
patch. Welding the crack in the shell before applying 
the patch could only be considered as a seal for the crack 
and could not be considered as strengthening the shell, 
therefore, the efficiency of the patch would have to be 
the same, whether the crack was welded or not. How- 
ever, the welding of the crack would set up internal 


stresses in the shell course which, if not stress relieved] 
would be detrimental to the plate and for this reason th 
practice of welding cracks in boiler shells is not re 
ommended. 


Broaching 
Steam Port Openings 


The New York Central has developed a broaching 
tachment for use on a No. 5 Cincinnati milling mac 
which is employed in squaring the inside corners of id 


ports in piston valve bushings. Mounted on the side c 


the machine on a hinged joint, the attachment can 


Steam-port openings in valve chamber bushings are ; 
means of this attachment to a standard milling 
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The attachment employed in broaching corners of steam port openings in valve chamber bushings 
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Milling Machine Spindle 


Cincinnati No.5 G 
Milling Machine 
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vung clear of the work table when milling operations 
e going on. A special mounting on the table of the 
achine allows the bushing to be rotated and positioned : 
ir the broaching of each corner with a minimum of set- 
ng-up time. The broach is operated through a series 
gears which mesh with a gear mounted on the regular 
illing-machine spindle. A cam is employed to obtain 
ie forward and backward motion for the tool holder. 


ihort Coal Tender 


‘he impossibility of closing enginehouse doors at the 
"Bois shop of the Baltimore & Ohio if tenders were 
ttached to locomotives led working forces to develop the 
mergency tender which is illustrated. Mounted on an 
A car truck it looks very much like the end section of 


Courtesy Westinghouse Electric & Mfa. Co. 


Left: Good fillet weld which shows complete penetration but no under- 
cutting—Right: Undercut weld 


for which the electrode was not designed. Moderate 
welding currents should be employed and the speed of 
travel should not be too fast. Too large an electrode 
should not be used for any job because, if the puddle of 
molten metal becomes too large, undercut may result. 
Excessive weaving is another cause and should be avoided 
although a uniform weave will aid greatly in preventing 
undercut in butt welds. If an electrode is held too near 
the vertical plane when making a horizontal fillet weld, 
undercutting may occur on the vertical plate. 


Coal tender used when firing locomotives in enginehouses where stalls 
will not accommodate regular tenders 


a hopper car but it is built with a platform at the loco- 
motive deck level and has steps at the side for the safety 
and convenience of workmen. The use of the tender 
during the colder months has made working conditions 
very much better for the workmen while still permitting 
locomotives to be fired in the house. 


Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 

* relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
Solution. All communications should bear the name 
and address of the writer, whose identity will not be 
disclosed when request is made to that effect.) 


Undercutting 


Q.—What are the usual causes of undercutting ? 
A.—Undercutting may result when excessive welding 


Perdu, are employed; when the manipulation of the Unwheeling a locomotive at Santa Fe shops preparatory to general 
rod is at fault; or, when attempting to weld in a position overhauling 
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With the 
Car Foremen and Inspectors 


Running Repairs 
At Spencer Shop 


Running repair tracks on all railroads have been oper- 
ating up to the limit of their capacities practically all of 
the time since the beginning of the war. The repair 
track of the Southern at Spencer, N. C., is no exception. 
This track, located at one of the busiest division points 
on the railroad, has been able to meet all demands made 
upon it but probably could not have done so except for 
improvements which have been made, new tools and 
equipment which have been purchased and the ingenuity 
of supervision in developing methods which reduce physi- 
cal effort on the part of employees and speed. output. 
The wheel-changing track at this point was described 
in the August, 1944, issue of the Railway Mechanical 
Engineer, page 365. Numerous other features also con- 
tribute to the overall efficiency of repairs at this point 
through which most of the northbound and southbound 
traffic carried by the Southern in its eastern district 
passes. The backbone of the yard is a concrete runway 


1,600 ft. in length and 12 ft. wide. The two tracks along 


Material deliveries are made by Buda Chore Boys 


A shop truck can move supply trucks to points where work is going 
on—They are supplied with all parts commonly required in car repairs 
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this runway are the ones used for repair work other t 
wheel changes. On the off-sides from the runway 
working areas consist of well-packed cinders which p 
vide good drainage and give the workmen satisíacto 
working conditions. However, it is the concrete r 
way which has been especially valuable in expediti 
repairs to cars because materials are easily and rapid 
transported to the points where needed. Buda Chon 
Boys have replaced the old hand truck and walking 
method of obtaining materials. Used in connection witi 
these are service wagons which can be pulled from poini 
to point along the repair tracks as the gangs move fro 
car to car. There are three of these wagons, one fitt 
out to carry the various sizes and types of bolts and nuts, 
lock nuts, cotters, nails and keys which are ordinarily 
required in repairs to cars. Another carries springs 
snubbers, brake shoes, hangers and other heavy part 
and the third is employed for the transportation of t 
which are too heavy or awkward to be moved from | 
tion to location by hand. The maintenance of the 
sub-storehouse wagons is especially important inasm 
as the regular storehouse is more than a half mile f 
the farthest end of the repair track. As needed 
carts are pulled to the storehouse by a shop truck 
restocked. The time-saving factor in this instance 5 
important but it is also true that the men working on 
the track appreciate having the materials at hand wit 
which to do their work. | 


Adequate Jacking Facilities 


In addition to 50-ton air-operated car jacks used or 
the wheel-repair track the Spencer shop is equipped with 
an adequate number of 20-ton hydraulic empty-car jacks 
and with necessary hydraulic journal jacks. The me 
chanic whose duty it is to examine and replace bearing: 
uses a cart on which there is space for one empty-car 
jack and one journal jack. The cart is also equipped 
with a car-brass trimmer which is a hand-operated shaper 
designed to trim the edges of bearing linings and reshape 
the original oil grooves on bearings that might be replaced. 
as well as those in a partially overrun condition. The 
work of trimming lining edges and reshaping the 6: 
grooves is done in about two minutes when the bearing 
is removed for inspection. The bearing is then returned 
to the same journal on which it has run-in and has 2 
full seat. The mechanic engaged in this work stated 
that the use of the hydraulic jacks and the ease of opera- 
tion of the brass trimmer had enabled him to increas 
his day's output by about 40 per cent without any feeling 
of increased fatigue at the end of his shift. 


Home-Made Aids 


In addition to the new equipment which has been pur- 
chased for use at this repair point there are a considerable 
number of home-made devices which serve to make work 
easier for the workmen and increase output. Two style 
of box-car door-hanging devices are employed, one fo 
use where compressed air is available, the other for u* 
in locations where the air supply is at some distant 
from the work. The air-operated door hanger is mounte: 
on rubber-tired wheels and consists of a piece of 4 
tubing for the barrel with a tight-fitting piston having è 
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journal jack and an empty car jack are used by the mechanic who 
replaces bearings 


SOUTHEL , | 
149621 


portable hand- -operated door placer which can be used at any repair 
location 
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This movable storehouse is stocked with all commonly needed sizes 


of bolts, rivets, nuts and, washers 


Lining edges are trimmed and oil grooves reshaped on journal bearings 
before they are replaced on the same journals from which they were 


removed 


Parts required in truck repairs are stocked on this supply cart 
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Air-operated door placer which is easily moved about and can be 
employed readily in narrow aisles between working tracks 


travel sufficiently long that either top- or bottom-handle 
doors can be raised into position to be entered into the 
door track. When using the top handle on a door a short 
length of chain, with a flat hook, is all that is required 
to raise the door and hold it in position. Bottom-handle 
doors require the use of a sling to prevent the door from 
slipping or falling back on the operator. When air is 
admitted to the cylinder the door is raised to the proper 
position and entered into the door track by a workman 
on the roof of the car. The piston fit has been made 
tight enough so that leakage of air does not affect the 
operation in the few minutes it requires to enter the door 
properly on the tracks. After the door is so entered the 
fittings at the bottom are bolted in place before air pres- 
sure is released. 
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The manually operated door hanger is made of welds 
steel piping and is long enough to lean against the rod 
of a car. In this case the flat hook is fastened to úi 
end of a steel cable which runs over a pulley located na 
the top of the hanger. The cable, at its other end, 
fastened to a shaft which is crank-operated to wind t 
cable and raise a door into position. The rigging Í 
top- or bottom-handle doors is the same as in the cs 
of the air-operated hoist. This device is light eno 
that two men carry it readily to any point where itj 
needed. | 

Draft gears are removed and applied by the use of 
carriage on which an oil air cylinder has been mounted. 
table built on the end of the piston accommodgtes t 
draft gear. When pressure is admitted to the cylindd 
the gear is raised and is guided into place between ii 
sills and held there until necessary work has been o 
pleted. The same unit is used when gears are remo 
and it has eliminated a potential source of accidents 

Other special jigs and fixtures are in use in the plani 
mill and the wheel shop at this repair point and all s 
to increase shop efficiency while reducing repair ti 
and physical effort on the part of the workmen. Hg 
tools are in good supply and are kept in good conditi 
to minimize the chances for accidents. 

Other changes in the plant layout and tooling are af 
templated which will add still further to the speed a 
quality of output. 


Swivel-Type 
Car Shop Trestle 


A new swivel-type trestle, or metal “horse,” designa 
use in supporting freight car bodies during repair 0 
tions, has been developed, as shown in the illustra 
being installed at the North Little Rock, Ark) earsi 
of the Missouri Pacific. 

The trestle consists in general of a cylindrical p 
about 8 in. in diameter, set firmly in a concrete Diodi 
the car shop floor, with a substantial cast or welded 1 
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bracket arm arranged to swivel to clear the track when 
not in use and yet be easily swung into place at right 
angles with the track and having the end extend under the 
var side sill. With one of these trestles at each corner 
of the car, therefore, the car weight is supported on a 
tigid construction which leaves the floor under the car 
mtirely free from obstructing blocks or “horses.” 

The general method of construction and use of the new 
restle is apparent. In the accompanying photographs 
he view at the right shows the end of the car being raised 
from the truck with two air-operated jacks, one on either 
side, the arm of the trestle being parallel with the track. 
As soon as the car body is raised high enough, the trestle 
irm is swung under the side sill as shown in the left view, 
the jack lowered, transferring the weight to the trestle 
irm and the truck removed. This particular view shows 
he jack still in place, but it can of course be removed and 
he entire weight supported on the trestle, in case the jack 
is in the way and additional floor space is required. 


Journal 
Packing Saturator 


The requirements of Interchange Rule 66 that journal 
packing in storage containers must be turned periodically 
or else that the oil draining to the bottom of the container 
must be drawn off and poured over the packing at in- 
tervals has led to the development of a storage container 


A pump drives the oil which collects in the bottom of this tank 
through perforated oil-distribution pipes over the top of the journal 
packing 


on the Baltimore & Ohio which uses a pumping arrange- 
ment to keep packing saturated. After oil has drained 
through the packing .to the bottom of the storage tank 
it passes through a centrifugal pump which forces the 
oil through piping to the top of the tank where it is 
discharged through perforations in the pipe. These per- 
forations are so arranged that the oil spray is directed 
over the entire mass of packing and serves to keep it 
properly saturated in accordance with the rule require- 
ments. Hand pouring is done away with entirely and 
greater uniformity in oil distribution is obtained. 
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Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of dect- 
sions as rendered.) 


Repacking Stencil Misread 
On October 27, 1942, the Seaboard Air Line repacked 
journal boxes on PFE car 91399 rendering a charge of 
$3.70 with the repair card showing old date markings of 
“1-19-41 PRR.” The Pacific Fruit Express Company 
submitted the Pennsylvania’s repair card of January 19, 
1942, as evidence that the journal boxes had been re- 
packed on that date and were, therefore, not due for 
periodic attention in October of that year. Evidence was 
presented to show that the car was never in the hands 
of the Pennsylvania in January of 1941 so that the pre- 
sumption was that the old markings had been misread by 
the claimant road. The Seaboard Air Line did not admit 
that the stenciling was misread and claimed that its repair 
card should serve as evidence of improper stenciling by 
the Pennsylvania. Arbitration case 1278 was cited by 
the Pacific Fruit Express and request was made that 
the charge should be reduced to one half of the allowance 
specified in Rule 101, per Section (g) of Rule 66. The 
S. A. L. contended that the case cited was not applicable 
because the decision was rendered before the inclusion of 
paragraph (h) in Rule 60 and Interpretation 1 of Rule 66. 
The Arbitration Committee found on November 16, 
1943, that, “The evidence submitted indicates the car 
had been previously repacked on January 19, 1942, and 
was so stenciled. The charge for repacking journal 
boxes should be confined to one-half of the allowance 
specified in Rule 101, per Section (g) of Rule 66.” 
Case No. 1800, Pacific Fruit Express Company versus 
Seaboard Air Line. 


Discretion Limited 

When Substituting Couplers 

The Kansas City Southern removed a 6-in. by 8-in. by 
6-in. Type D coupler and a non-A. A. R. standard cast- 
steel yoke having a 9¥%4-in. by 1814-in. pocket designed 
with#a slot for a 1%4-in. by 6-in. horizontal key from 
LENX car No. 457 because the parts were broken. They 
were replaced with a 5-in. by 7-in. by 97-in. Type E 
coupler and a new A. A. R. standard wrought-iron yoke. 
The Champlin Refining Company took exceptions to the 
repair and requested the issuance of a defect card for 
labor only for correcting the wrong repair. The railroad 
contended that the repair was proper and refused to 
issue a card. The claimant contended that Rule 17, 
Paragraph (c-2), Item 16, supported its position and 
said that Rule 17, Paragraph (c-1), relied upon by the 
railroad, was not applicable because the coupler size 
referred to there was different than the coupler removed 
from the car. It also directed attention to the fact that 
no credit was allowed for the differences in the weights of 
the parts involved. 

In a decision rendered April 13, 1944, the Arbitration 
Committee held that, “The repairing line did not comply 
with Rule 17, Paragraph (c-7), as outlined in third 
paragraph on Interpretation No. c-2 of this rule; there- 
fore, contention of the Champlin Refining Company is 
sustained.” Case No. 1801, Champlin Refining Company 
versus Kansas City Southern. 
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Battery Charging Assembly Line 


MIuxTAINI Nd full electrical charge in storage batteries 
for a fleet of 80 lift and hoist trucks has become an opera- 
tion that assumes assembly line character at Benicia, 
Calif., Army Arsenal. 


The trucks, most of which are of 


The three motor generator sets behind the control panels shown in 
the other illustrations 


The Army's method of solv- 
ing a power supply problem 
similar to that of railroads ` í 
at freight transfer points 


the lift or tiering type, are part of the vital repair opera 
tions now in progress on battle damaged war equipment 
that passes daily through repair shops of one of th 
oldest military bases in the United States. 

A sufficient number of batteries are maintained in serv: 
ice to insure that trucks are not tied up for want of 4 
charged battery. The batteries used to power the truck 
are of the Edison industrial type. Weighing over 1.8 
Ib. each, the 28-cell batteries enable the trucks to move 
five miles an hour about the base with loads ranging íro 
3,000 to 7,000 Ib. The battery units are brought in 
the recharging room on a special truck equipped with 
hoist. To assure peak operating efficiency, all batteri 
are recharged on a rotating schedule at the end of ea 
8 hours of service. During the operating period, it 
assumed that the truck has traveled about 30 miles i 
addition to the lifting and stacking work. 

To supply sufficient d. c. power to recharge the bat- 
teries, three Westinghouse synchronous motor-generatot 
sets, rated at 75 kw. each, have been installed. Contra 
is fully automatic and is handled through Westinghouse 
cubicle switchgear, designed to include three motor 
control, three generator-control and nine charging-cor- 
trol units. The incoming 2,300-volt line is fed through 
a primary cubicle equipped with a Westinghouse De-ion 
oil circuit breaker. Five outgoing circuits on each charg- 


Interior of the charging room showing a battery being flushed with a gravity type flushing device—In the background may be seen two moto 
control panels, three generator control panels and nine charging panels— Not shown at the left a primary control panel and ome motor panel- 
Connections from the charging panels to the batteries are made through underground circuits 
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ng control panel permit simultaneous recharging of 45 
if the storage batteries. 

When the load on one of the charging generators 
aches a maximum rated capacity of 75 kw., the auto- 
natic control cuts in the number two motor-generator 
ind when it reaches 150 kw., set number three is brought 
nto service, providing à maximum recharging capacity 
X 225 kw. The controls permit any of the machines to 
» used as number one, two or three generator. Con- 
versely, as the load falls, the generators are taken off the 
ine one at a time and when the last battery on the line 
tas reached its full charge, control relays act to shut down 
he charging equipment. The automatic control also 
guards against overcharging the storage batteries and 
provides for high charging efficiency. 


Quick Heat 
For Soldering Irons 


The soldering-iron heater shown in the illustration was 
nade in the Spencet, N. C., shops of the Southern and 
has proved highly effective. It can be used on any size 
iron up to 1½ in. in section and the heating time, de- 
Pending upon the size of the iron, varies from 7 to 52 
seconds, 

The perforated housing which forms the base of the 
heater measures 12 in. by 10 in. [t is 9 in. high and con- 
tains a type H, two-coil, single-phase transformer. The 
primary voltage is 220 and the full load primary current 
's 35 amp. The open-circuit secondary voltage is six; 
no measurement has been made of secondary current. 

he jaws between which the iron is placed are carbon 
lacks and heating is effected partly by conduction in 
the iron itself and partly by the heat developed through 
Contact resistance. A pressure of from 3 to 8 Ib. is ap- 
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Batteries are moved from 

the charging room by a 

highway truck equipped 

with a short section of 

monorail, a chain hoist and 
an equalizer bar 


plied to the contacts. The hinge at the left of the upper 
contact is shunted by a flexible copper ribbon. No con- 
trol device is used, the amount of current flow being 
governed by the transformer characteristic and the sec- 
ondary resistance. 
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Light pressure on the handle causes a heavy current flow with sufficient 
contact resistance to cause quick heating of the iron 
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COOL WORK 


by 
Walt Wyre 


Niro Sparks, electrician for the S. P. & W. at Plain- 
ville, had never been to Hillside; he hadn't even thought 
of going there, until one morning early in February the 
master mechanic sent for him to come to the office. 

“Sit down, Sparks," the master mechanic invited. “How 
would you like to go to Hillside and do a little work * 

"Don't know,” Sparks replied. I've heard it's the 
coldest place this side of the North Pole. What kind 
of a job do you want me to do?" . 

“Just wire the roundhouse for lights and put in a 
couple of outlets for electric welders. There are twelve 
stalls in the roundhouse," the master mechanic added. 

“What about material? Sparks asked. 

“Everything is there, been there about six months. The 
signal supervisor ordered the material last spring. It was 
originally planned for signal men to do the work but 
they didn’t get around to it and since then the mechanical 
department has taken over all of that work, you know.” 

"Isn't there an electrician at Hillside?" Sparks in- 
quired. 

„Ves, but since all of the mines started going full 
blast and the government built a big camp near there 
the electrician has had his hands full keeping things 
going. I don't want to send one of the new electricians 
up there, I don't know how they would get along with 
the work. It’sa pretty tough place to go, not much place 
to live, and cold as blazes. Of course, if you don't feel 
like you can stand it, we'll try to get some one else, or 
maybe contract the job." 

“Where would I live?" Sparks’ tone indicated that 
the master mechanic had slightly ruffled the electrician's 
temper, as no doubt that worthy official had intended. 

“Well " the master mechanic hesitated, "there's a 
hotel, or if your wife wants to go and do your cooking, 
the railroad has leased some trailer houses from the 
Government for employees. You can live in one of them, 
if you like. You can work all of the hours you feel like 
on the job, long as it doesn't run into double time." The 
master mechanic added the last when he saw Sparks 
was wavering. 

“O. K.,” Sparks agreed. "I'l go, but what about a 
helper? I couldn't take Red—I mean Miss Malone." 
Sparks was referring to the redheaded young lady that 
for the past months had been acting as his helper. 

“The foreman at Hillside will give you a helper and 
the electrician there can help, too. I'll wire Rankin— 
Bob Rankin is the foreman—to have a helper ready when 
you get there. When can you go?" 

*Day after tomorrow," Sparks said, "and if my wife 
goes, as I imagine she will, I'll want to drive. What 
about gasoline?" 

“Go to the ration board and get a blank and fill it out. 
I'll tell the chief clerk to O. K. it for you.” 


uar afternoon when Sparks reached home he asked 
his wife, "Got any red flannels?" 

“Red flannels! Ned Sparks, let me smell your breath! 
What are you talking about?" 

“Well, last summer you wanted to go to the mountains 
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and didn't get to go. Here's your chance. Speis 
then explained the situation to her. 

“It’s a darned poor time to go to the mountains, d 
guess it'll not be much worse than Plainville the "| 


.the wind blows in February and March." 


It is about three hundred and seventy-five miles iza 
Plainville to Hillside. The first two hundred « à 
plains, then the mountains start. The last seventy-:x 
miles of the highway is all mountains. Hillside lie: « 
the west side of Hurricane Pass. The mountain bri 
of the S. P. & W. follows one side of Beaver River, à 
town of Hillside is on the other—about two miles liq 
and one block wide. Towering rock walls of the mex 
tains limit the width of the town so that in most plas 
the back yard stands on edge, hundreds of feet above 
eight-thousand-foot altitude of the town. 

Sparks and his wife drove about two hundred and itt 
miles the first day and reached Hillside about one p. = 
the next day. It didn't seem cold in the car and mtg 
terribly cold when they first got out, but it wasn't g 
until both were shivering like Jell-O during an car 
quake. They spied a small restaurant and rushed n 
There was a large coal heating stove in the cente d 
the room. They both saw it and went to it. The." 
was barely warm. | 

A lady, evidently the one who ran the place, am 
over and said, “It’s warmed up, so I let the fire go cra 
I'll put in some coal." 

"How cold is it?" Sparks inquired. 

“Oh, about fifteen below, I imagine," the lady "a 
"It was twenty-two below when I looked at the t. 
mometer this morning." 

Sparks and his wife started shivering again. 
After they had eaten they got in the car and drove 
the passenger station to see the agent who had dani 
the trailer houses. The agent gave them the ke: 
trailer house No. 13 and showed them where to ge d 

for the heater. , 

The next four weeks in the trailer house is ^d 

omitted. Mrs. Sparks had planned to buy one 4 


the war, but is definitely no longer a prospect. Ini- 
any salesman attempting to sell her a trailer house w! 
be, as Damon Runyan would say, “more foolish ti 
somewhat.” | 

After a chilly night on a hard bed—they bough: i 
mattress next day for which Sparks could find no i 
on his expense account—Sparks went to the roundh:cs 
and reported to Bob Rankin. The foreman was too bus 
with problems of his own to worry about wiring r 
roundhouse that had been getting along as it was '* 
years. 

*Find Alex Spann," Rankin told Sparks. "He: 7 
electrician and knows all about where the material i: 2* 
how the job is to be done.” 

“What about a helper?” Sparks inquired. 

Haven't got anybody today. I’ll see if I can't arrame 
for one-in the next day or two." The foreman's mare! 
oe that the subject was closed, for the time be" 
at least. 


Sparxs found the electrician mentioned on top of one c 
the big Mallets working on a dynamo. The dynamo v^ 
running too fast and couldn't be properly adjusted * 
cause the governor valve seat was badly cut and albu 
sufficient steam to leak by so that it wouldn't regu 
Alex had some sheet lead which he was using to fill it. 
grooves in the valve seat. ; 

Sparks climbed up on top of the locomotive and in 
duced himself, then noticing what Spann was do 
asked, “Is the seat cut too badly to ream?” 
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"Haven't got a reamer," Alex told him, “and no repair 
parts. Lead will hold for a trip or two then start leak- 
ing again. I've had parts ordered two or three months. 
Be with you in a minute and show you where material 
for wiring the roundhouse is.” 

The material was stored in a shack that had once been 
used as a water service shop and was located over three 
hundred yards from the roundhouse. All conduit was 
half-inch and the wire number fourteen. There were 
besides twelve four-circuit switches and a lot of secondary 
racks and insulators. 

“What are the racks for?" Sparks asked. 

“They go on posts on top of the roof," Alex ex- 
plained. “The posts are already set up. I’ve got a 
sketch somewhere that gives a general idea. The con- 
duit is to be laid on the roof, too." 

"[ don't understand why there isn't any three-quarter 
conduit, especially to run down to the switches," Sparks 
said. “Using half inch, it'll take one run of conduit 
for the line and one run for the branch circuit wires, 
then there'll be five wires in the pipe, which, if I remem- 
ber, is one too many." 

"That's what's here," Alex said, "and I guess that's 
what you'll have to use. The reflectors are in those big 
boxes—should be one hundred and twenty of them— 
100-watt angle reflectors.” 

Sparks groaned. He was beginning to wish that 
he had stayed in Plainville. 


A rrer the material had been checked, Sparks and the 
other electrician returned to the roundhouse. As they 
walked through the house, Sparks was figuring how 
to go about running conduit for lights and switches, and 
any way he could figure it would be quite a job. The 
roof was high and evidently built to stand a heavy accu- 
mulation of snow. Heavy beams at least sixteen inches 
square supported roof rafters and were placed over sup- 
porting posts where lights were to be. 

“Going to take a lot of -bending to get conduit down 
to the posts,” Sparks observed, “and, by the way, it’s 
going to take a long ladder to reach to the roof. Is 
there one around here?" 

“The B&B gang has an extension ladder, but I don't 
know where it is," Alex replied. Can't you bore the 
holes for the conduit from the top of the roof?" 

"Afraid not," Sparks squinted one eye like he was 
aiming a gun at a squirred in a tree, "the way those 
timbers are laid it would be quite a problem to locate 
the holes on top of the roof and you might notice that 
the posts seem to have been spaced by guess and by 
gosh. Must have been built like King Solomon's temple, 
without hammering and sawing, but didn't fit quite so 
nicely." Sparks grinned, then added, "Boring about 
ninety one-inch holes in that roof is going to be quite 
a chore. If you'll help me locate that extension ladder 
and set it up, I'll get started." 

The ladder lacked about four feet of being long enough 
to reach the beams supporting the rafters and when set 
against the post, Sparks was in a very awkward position 
for boring holes. He bored two and decided there must 
be some easier way of earning a living than hanging like 
a monkey trying to bore holes through three inches of 
tough timber. 

Sparks next tried measuring and boring from the top, 
as Spann had first suggested, but that didn't work out. 
It would have been O. K. if posts and timbers had been 


The bit extension was a 
bit limber but with Spann 
half way up the ladder it 
worked pretty well... 
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in line, but they weren’t. He bored three holes all in 
wrong places and gave up. 

“Maybe a bridge auger would be long enough so you 
could reach it better from the ladder,” Spann suggested. 

Ready to try anything, Sparks followed the sugges- 
tion. The auger was long enough, but there wasn't 
roon: for the sweep of the auger. Sparks was standing 
on the ladder looking as disgusted as a Marine that had 
landed and found no situation to take in hand, when 
Spann said, "If that auger was a little longer it might 
work." : 

Sparks suddenly started climbing down the ladder. 
"Let's make a long one,” he said, “long enough to stand 
on the ground and work it." 

"How?" Alex wanted to know. 

“TIl show you,” Sparks replied. 
solder and an acetylene torch?" 

While the other electrician was getting solder and a 
torch, Sparks went to the shack where the material 
was stored and returned with three joints of half-inch 
conduit. He screwed two lengths of the conduit together. 
then cut a piece about five feet long and bent a crank 
on one end of it. 

"Now what?" Spann asked as he came up pushing 
an acetylene outfit mounted on a two-wheeled truck. 

Sparks took a one-inch bit from his tool box, then he 
plugged one end of a half-inch conduit coupling with a 
piece of asbestos and centered the square end of the 
brace in the coupling. 

"Melt some solder and run in the coupling to hold 
the shank of the bit," Sparks told Alex. 

When that was done and the coupling cooled. Sparks 
removed the asbestos plug from the coupling and screwed 
the improvised chuck on the end of the conduit. 

"It's slightly limber, but maybe it will do," Sparks 
said. . 

"Maybe if I will get about half way up the ladder 
and steady the pipe it will work better," Spann said. 

“That's O. K.,“ Sparks said when the first hole was 
bored. "If you'll help, we will get all the holes bored 
today at that rate." 

Spann helped most of the day but had to leave and do 
several odd jobs on locomotives and Sparks had some 
difficulty handling the long handled auger alone, but by 
working until six o'clock the holes were finished. 

Sparks, dog tired and hungry enough to eat the 
whistle off a peanut roaster, shucked off his overalls 
and started walking rapidly towards "Hell Haven," as 
the Missus had nicknamed the trailer house. He hadn't 
walked far when he began to breathe hard and was 
forced to slow down. The altitude was showing its 
effect on his wind. About that time Sparks began to 
feel the cold biting through his heavy clothing. Working 
inside the roundhouse he had not noticed the frigid air 
that was like that inside a frozen food locker room and 
almost as little wind. When Sparks reached the trailer 
house his legs were beginning to ache. 

It was fairly warm inside the trailer, with the little 
oil heater doing its bit. The first night they made the 
mistake of shutting off the heater and slightly opening 
a window for ventilation. Before morning the tempera- 
ture inside and out had almost equalized to somewhere 
below zero. About daylight the temperature moderated 
sufficiently for snow to start falling and it continued 
until almost noon. 


"Can vou find some 


Sparks had intended starting to run conduit on the roof 
that morning, but the snow bluffed him and he decided 
to make up and assemble sockets and reflectors. 
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speak Spanish?” 


Spann helped a little and talked a lot. The electris 
had apparently done everything any one else had c 
attempted, except commit suicide, and Sparks was als. 
beginning to wish Spann had done that. Just ti: 
noon Sparks interrupted the monologue and asked aba 
nipples to use in connecting the reflector sockets t 
condulets on the posts. 

“They didn't send any, Spann told him. “You ky 
they are supposed to be bent at a 45-deg. angle, du 
you?” 

"What!" Sparks exclaimed. 

"Yep, that's right, that's what the plan calls f 
five-inch nipples bent at a 45-deg. angle." 

"Dang-dang !" Sparks said to keep from saying x 
thing worse. "How in the heck am I ever going 
make a bend that short!” 

There's an air operated press down in the other 
of the house,” Spann pointed to indicate the directa 
"Do you suppose you could use that?“ 

“Might if I had some kind of jig to bend them.! 
good gosh!—it'll take a week to make all that ts 
of nipples. to say nothing of bending them." 

“TH cut and thread the nipples if vou'll figure out > 
way to bend them," Spann offered. 

“O. K..“ Sparks replied quickly. “It will be ai 
help if you will. Ill get to work trying to figure «t 
jig for bending them." 


Tur next day was clear but still cold enough to 
an Eskimo shiver until about ten o'clock it begar 
warm up a bit. Sparks decided to take advantage 
the weather and start running conduit on the roof. 
went to the foreman and again asked for a helper. 
foreman hesitated a moment, then said, “O. K., I'll 
you a helper,” and started down towards the cinder p 
In a few minutes he returned accompanied by a yox: 
Mexican boy. "Here's your helper," the foreman xx 
and went back into the office. 
“What's your name?” Sparks asked. 
"My name she iss Manuel Valverde. 
me Sammy." BA | 
“O. K., Sammy," Sparks said. "go down fo ti 
water service shack and bring some half-inch.eondi 
“Can do it?" Sammy repeated, evidently p 
he smiled. "Maybe you joke, no?" : 
“No, I don't joke. Aw, hell. come on, I'll show RA. 
"Me no savvy English much.“ Sammy said 253 
walked towards the house to get the conduit. s% 


Everybe 


"T know two words—si. si," Sparks said. “Noa 
is conduit.” Sparks told Sammy when they had IP 
the shack. E 

“Oh—pipe! Me savvy pipe. no savvy conduit. P 

“O. K..“ Sparks agreed, "call it pipe. if you Bii 
carry about ten bundles of it and lav it by the MAP 
at the west end of the roundhouse.” After : 
pointing. Sparks finallv made his helper unders 
electrician then went to the roundhouse to wo 
Jig for bending the nipples at a 45-deg. angle. 

Sparks took a piece of one-inch extra heat 
about four inches long and split it lengthwise. He 
took the two half-round pieces to the blacksmith 
explained how he wanted them bent. * 

The blacksmith did a fairlv good job. Sparks 
and decided they were O. K. The electrician 5 
the bent pieces each welded on a flat piece of iron | 
reinforced so thev couldn't spring or give wav unde 
pressure. He then tried the improvised bending "*. 
on one of the vinntes Spann had made, using the 17 
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Portable Equipment for 


Lighting Enginehouses 


To meet the normally difficult requirements of lighting 
locomotives in enginehouses which has been further 
complicated by a shortage of materials and blackout con- 
ditions, the London & North Eastern of Great Britain has 
devised sets of lighting equipment which may be moved 
to the locomotives on which work is to be performed. 
Six of the sets are being tried out at various enginehouses 
with a view to more extensive use throughout the system 
if they are found satisfactory. 

To provide convenient handling and to economize 
flexible cable, the lighting equipment for each engine is 
divided into two sections and mounted on trucks, one 
for each side, with each truck equipped as follows: 

One portable eight-way-and-main plug and socket dis- 


Reflector side light on adjustable arm 


tribution box arranged to be hung on the locomotive 
hand rail to which the portable lights are plugged ; three 
60- or 100-watt general lighting units, suspended at the 
ends of adjustable outrigger rods hooked on to the loco- 
motive handrail; two 40-watt gripper hand-lamps íor 
local. use, and two 25-watt tubular inspection lamps for 
examining interiors. One of each pair of lighting trucks 
also carries one 100-watt pedestal general light for use 
in the pit, to floodlight the locomotive from below. 

For reasons of safety, low voltage is used for the 
portable equipment, but as certain of the lamps are as 
large as 100 watts, and the total loading on each distribu- 
tion box may be just over 500 watts, it is not practicable 
to use less than 50 volts. Double-wound 230/50-volt 
transformers are used with the mid-point of the sec- 
ondary grounded, thereby limiting the voltage of pos- 
sible shock to 25 volts. 

For one complete locomotive equipment, the capacity 
of the transformer is 1.25 kva., but larger transformers, 
are used where work is done on adjacent pits. 

Regulations require that metal parts of portable equip- 
ment shall be grounded with the exception of the metal 
guards of portable hand-lamps if the latter be of what is 
known as the home office type. As the bodies of the 
plugs and sockets on the distribution boxes are metal, 
the main flexible cables connecting them to the fixed 
50-volt supply sockets must have three conductors and 
the main plugs and sockets of the 3-pole type, the third 
conductor being the ground. 

Al the portable lighting fittings, however, will take 


A locomotive lighted entirely by portable equipment showing three adjustable reflector side lamps and an eight-way distribution box mounted 
on the handrail 
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Lighting truck loaded with adjustable arm reflector lights, a distribu- 
tion box and hand portables fitted with spring grippers for attachment 
at convenient places 


the form of “home office” type hand-lamps so that ground- 
ing of their metal parts is not necessary, and the flexible 
cables between the distribution boxes and the portable 
lighting fittings are therefore two-pole. 

The 220-volt fixed outlets are 15-amp. three-pole type 
receptacles mounted over the aisle between locomotives 
at a sufficient height to clear a man leaning out of the 
cab of a moving locomotive and located two in each aisle 
so that the main flexible connection to each distribution 
box does not have to cross over the locomotive. There 
are thus two receptacles for each locomotive under repair. 


Points on 
Armature Handling 


Traction motor armatures are handled easily and with 
little risk of damage by one man at the New York Central 
shops at Harmon, N. Y. Three simple devices and a 
monorail hoist fulfill all the requirements. 

When a motor is removed from a locomotive or an 
m. u. car, it is placed commutator end down on the floor 
after the pinion nut has been removed and the pinion 
taken off with a puller. A cap nut having the same 
threads as the pinion nut and with a ring or clevis welded 
to its closed end is screwed on to the end of the shaft. 
A large ring and a short length of chain attached to the 
ring connects it with the hook of the hoist. After the 
brushes have been removed the hoist is used to lift the 
armature vertically from between the pole pieces. It is 
then brought to the position shown in Fig. 1, directly 
over the block shown in Fig. 2. 

The block, which is made of maple, in the form shown, 
has a height equal to the distance between the outside 
diameter of the armature and the armature shaft. The 
hinged cup is made from a piece of steel tubing and is 
copper lined. It has a diameter slightly greater than that 
of the armature shaft. The cup is hinged to the block 
at the bottom and one edge with a %-in. in diameter rod 
inset into the block and held by a plate at each end. It 
is important that the cup be hinged at the edge or it will 
be broken off in use. 
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The armature is lowered until the commutator end oi 
the shaft is fitted into the cup, after which the lowering 
is continued, as shown in Fig. 3. 


Further lowering 


Fig. 1—Traction motor armature suspended from the hoist ready fc 
lowering into the cup of the armature block 


Fig. 2—Armature block with shaft cup in horizontal position, showing 
how the cup is hinged to the block at one edge 


causes the hoist to move on its rail until the armature lic 
horizontally on the sling below it. The sling consists 
of a heavy leather strap terminated at each end by a metal 
ring. When the weight of the armature rests on tht 
sling the cap nut is removed and the hoist and sling are 
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used to handle the armature in the horizontal position in 
which most of the shop work is done. 

The procedure is particularly desirable for the arma- 
ture shown since the edge of the Vee ring adjacent to the 


17 


3—After the armature shaft is placed in the cup, further lowering 
of the hoist lays the armature on the sling 


ommutator is taped and painted with red insulating var- 
nish to increase the leakage distance from the edge of the 

s commutator to ground. This is done to reduce the pos- 
sibility of a flashover ; and if the armature is rested on this 
tape it will break it down. 


Cool Work 


(Continued from page 424) 

operated press. The outfit worked O. K. except the 
mpples had a tendency to spring back slightly and were 
not bent enough. “TIl correct that tomorrow,” Sparks 
told Spann, “and now while the weather is better, guess 
I had better run some conduit on the roof. Is there a 
vise on a stand that I could take up on top of the roof?” 

“No, there are only two pipe vises in the roundhouse,” 
Alex replied. “One at the pipe fitters bench and one 
fastened on a post about the middle of the roundhouse.” 

"Well, if I can find a heavy wooden horse, I'll take 
the one off on the post and fix me up a portable vise. I'll 
have to have one on the roof.” 


Ir TOOK until almost noon to get the makeshift portable 
vise fixed up and haul the conduit on top of the roof. 
en about two hours were spent carrying condulets, 
Straps, nails and miscellaneous material from the shack 
to the top of the roof. Sammy was a willing worker 
doing that and got along fine. 
Spann had in the meantime been making nipples, but 
tired of that, perhaps curious, he climbed up on the roof. 
Té you going to lay the conduit flat on the roof?” 
Spann inquired. 
No, guess had better find a B&B man and have some 
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blocks cut. I guess two by fours about eight inches long 
will be O. K." 

"I'll tell him," Spann offered. "How many?“ 

“Oh, I imagine it will take about twelve to the row," 
Sparks replied. Soon as he gets a few sawed, I'll send 
Sammy to get them." \ 

Sparks had three hack-saw blades in his toolbox and 
there was one in the storeroom. Sammy broke all of 
them trying to cut one piece of conduit. That ended 
conduit work for the day and Sparks went back to his 
jig making. The second one did a pretty fair job of 
bending. The angle wasn't exactly forty-five degrees, 
but near enough that no one would notice. The foreman 
wired the storekeeper at Plainville to send two dozen 
hack-saw blades at once. When they came next day, 
Sparks managed to impress on Sammy that conduit must 
be cut by sawing and not by leaning heavily on the saw, 
but the helper still managed to break two or three every 
day while they were running conduit. 

By working outside every hour that was suitable, 
Sparks finally got the conduit all run in a few days over 
three weeks. He was then ready to start pulling wire 
into the conduit. 

The wire was all one color black. “I don't see why 
they couldn't have sent a few rolls of white for the 
neutral" Sparks said to Spann. "It's going to be a 
heck of a job testing out and connecting with Sammy." 

"Say, I don't know just how it would work, but I've 
got about a gallon of red insulating lacquer and some 
thinner. You might try painting the neutral wire with 
that." 

“O. K.,“ Sparks agreed, "why don't you try it on 
a roll. It might work O. K." 

One thing in favor of the lacquer was it dried quickly 
and while it did not cover the black very well, it did 
change the color enough to be distinguished. 

Sammy's idea of pulling wire was something like a. 
frog walking, steady by jerks. and almost every time 
the wire stuck a little he would jerk the pull wire off, 
then the wires would have to be pulled out and the con- 
duit fished again which neither expedited the work nor 
helped Sparks' feelings. Several times the electrician 
walked outside to cool off and keep írom losing his 
temper. 


Ar last the end of the job was in sight. All that re- 
mained was soldering and taping joints. Mrs. Sparks 
had everything all packed ready. to leave Hillside and, 
as she said, never come back again. 

The electrical engineer came to Hillside the day Sparks 
was finishing the job. “Looks like a pretty fair job for 
what you had to do with," the electrical engineer said, 
"but what in the dickens was the idea of bending the 
lights down like a tired mule's ears?" 

“That’s the way the print showed them," Sparks ex- 
plained. 

“Well, let's look at them after dark," the engineer said. 
I'll meet you here at say eight-thirty." 

"O. K.," Sparks replied without enthusiasm. 

The electrical engineer turned on all the lights when 
he reached the roundhouse that night and stood and 
looked at them. Sparks watched and said nothing. 

Finally the electrical engineer broke the silence. “They 
won't do like that! Besides looking like hell, the light 
is all on the floor and not a bit on the side of the loco- 
motives. Better start takine the crooked nipples out and 
replacing them with straight ones tomorrow." 

Once more Sparks walked outside to cool off, and 
when he reached the trailer house and told his wife, she 
didn't go outside—she exploded right there! 
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——— NEW DEVICES — 


Hose Clamps 


A new one-piece hose clamp using no 
gears, thumb screws or intricate locking 
means has been announced by Tinnerman 
Products Inc. 2039 Fulton road, Cleve- 
land 13, Ohio. The clamp may be snapped 
over the hose into prelatched position by 
hand. The final lock is made with hand 
pressure on ordinary pliers. Made for low- 
pressure connections, this new clamp has a 
low profile, is light in weight and exerts an 
even pressure around the entire circumfer- 
ence of the hose. It is made of SAE-1060 


FIRST, LATCH WITH 
THUMB AND FINGER 


An easily-applied one-piece hose clamp 


spring steel with.parkerize and zinc-chrom- 
ate primer finish and is available for all 
sizes of AN and Ordnance specification 
hose in a wide range from -in. outside 
diameter. 


Shutter Control for 
Diesel Locomotives 


A pneumatically operated temperature- 
control system designed to control Diesel- 
electric engine cooling-water systems accu- 
rately by modulated shutter operation is 
now being offered by Minneapolis-Honey- 
well Regulator Company, Minneapolis, 
Minn. This control system has been ap- 
plied to several types of road Diesel-electric 
locomotives under actual road operating 
conditions for the past eight months. 


Visual cab indicator shows engine temperatures 


The system consists essentially of a 
thermostat the temperature-sensitive ele- 
ment of which is inserted in the water 
stream in a convenient location. Pneumat- 
ically operated motors position the shutters 
at the demand of the thermostat and the 
system is designed so that a single thermo- 
stat can operate several shutter motors, 
either in unison or in sequence. In general 
the basic system of shutter control consists 
of a thermostat for each engine and a suf- 
ficient number of motor operators to control 
the intake shutter, or shutters, for that 
engine. In event the oil system is inde- 
pendently controlled, a second thermostat 
is used for each engine. A manual-auto- 
matic switch is provided as a means for 
manual operation. 

A basic control system for one type of 
locomotive is illustrated and it will be seen 
that it is possible to add to the basic sys- 
tem, for example, for the control of roof 
shutters, with no change made in the sys- 
tem. In event roof shutters are used, it is 
usually desirable to operate the roof and side 
shutters in sequence, opening the roof shut- 
ters first, then the side shutters. 

On some railroads it is found desirable 
to have visual indication in the cab, of 
approximate engine water temperature con- 
ditions, in which case a cab panel is used. 
When the cab panel is installed the manual- 
automatic switches are mounted thereon, 
as well as temperature indicating lights for 
the engines. With the cab panel it is nec- 
essary to use a second thermostat for the 
purpose of turning on the lights as the 
engine temperatures vary. This provides 
no light in the panel for engine tempera- 
tures below 145 deg. F., a green light be- 


tween 145 deg. F. and 180 deg. F. and a 
red light for engine temperatures above 
180 deg. F. It is possible to add a cab 
panel to the basic system making no 
changes in the system itself. 

This control system is air operated and 
air to operate the system is taken from 
the main reservoir tank and reduced through 
two stages of reduction to 18 1b., which is 
the operating pressure of the system. This 
system is so arranged that in event of fail- 
ure of air supply to the control system, the 
shutters will all go to the "fail safe” o: 
fully open position. They are then in a 
position to be operated by hand. By means 
of a manual-automatic switch, shutters may 
be either opened or closed by hand, or con- 
trol may be taken away from the thermo- 
stats entirely and they may be operated by 
hand, without changing any part of the 
linkage. 

Actual road tests with recording thermo- 
meters reveal that with this control system, 
engine water temperatures are held to 
within 4 to 6 deg. of the thermostat setting 
regardless of changing load conditions. The 
control point of the thermostat can be set 
to maintain temperatures anywhere between 
145 deg. F. and 175 deg. F. However, the 
thermostat will stand a maximum tempera- 
ture of 225 deg. F. without damage. The 
shutter operator motors are so arranged 
that in event of a stuck shutter no damage 
will result to the motor when stalied. Under 
actual winter operating conditions there is 
enough movement in the intake shutters so 
that ice formations will not become trouble- 
some. 


Welding Pistol 


A process developed primarily to solve the 
problem of reclaiming defective aluminum 
castings is being applied to salvaging 
bronze, grey-iron, malleable and steel cast- 
ings. It was developed by the Metallizing 
Company of America, 1330 W. Congress 
street, Chicago. Other important uses are 
the building up of surfaces for press fits. 
the repair of cracked housings, motor 


(Continued on next left-hand page) 
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* 7 RIGID TESTS FOR CHILLED CAR WHEELS 


fuse 
The purpose of this test for Chilled Car wheels 
is to guarantee conformity to standard require- 


ments of chemical composition. 


The AMCCW Code requires that analysis 
shall be made by manufacturers from test 


blocks of a specified size. 


Test blocks are to be poured, during the 
day's melt from each cupola from which wheels 
purchased to standard specifications are 


poured. 


The determination of percentage of total 


carbon, manganese, phosphorus, sulphur and 


silicon is then made. 


In addition, chemical analysis is made from 


at least one wheel each day. 


'230 PARK AVENUE, NEW YORK, N. Y. * 445 NORTH SACRAMENTO BOULEVARD, CHICAGO, ILL. 
| Organized to ochieve: Uniform specifications — Uniform inspection — Uniform product 


September, 1944 


Aluminum, bronze or nickel wire can be used 
in this welding pistol 


blocks, and pump housings, as well as the 
preparation of surfaces for metallizing. 

A complete installation to do this type 
of repair includes a Mogul Nervous-Weld 
pistol which requires approximately 60 Ib. air 
pressure at four to five cubic feet per minute 
and a Mogul Nervous-Weld machine, 110 
220 or 440 volts, 60 cycle or 25 cycle, 
single-phase. The latter unit is completely 
equipped with two 10-ft. lengths of cable, 
male and female receptacles, a pair of gog- 
gles, heavy-duty ground clamp, 20 ft. of 
air hose complete with fittings, wall recep- 
tacle and complete instructions. 

The Mogul Nervous-Weld pistol depos- 
its atomized particles of metal which are 
welded to the surface and pressed, leaving 
a metal which is welded and forged. De- 
signed for manual operation, the rod (alu- 
minum, bronze or nickel) is fed through 
the pistol by a trigger control and it is 
possible to feed 1% in. to 36 in. with the one 
stroke of the finger-grip trigger. 


Hydraulie Vise 


A vee-way vise, manufactured by Reimul- 
ler Bros. Company, 9400 Belmont avenue, 
Franklin Park, Ill, can also be mounted 
vertically and used as a production press on 
small precision upsetting, heading and other 
operations. The vise is operated through a 
foot control. 

Only two levers are used in the hy- 


Hydraulic vise unit which can be mounted ver- 
tically and used as a small press 
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draulic control, one to apply pressure up to 
rated tonnage; the other for release. No 
outside air lines or power is needed and the 
unit is self air-eliminating. The vise is 
portable, in that it has a flexible hydraulic 
base, which makes possible adapting the 
unit to various machines. Two sizes are 
available; four tons with 4-in. opening, and 
seven tons with 7-in. opening. 


Air-Type Transformers 
With Automatie Cooling 
The ,Allis-Chalmers Manufacturing Co., 


Milwaukee, Wis., has introduced a dry-type 
transformer which embodies an induced 


cooling system which operates automatically 
to provide extra cooling when transformers 
are overloaded. The design includes a Z- 


Operation of fans is controlled by transformer 
temperature 


section baffle which extends from one end 
of the transformer to the other, channelizing 
air flow. When temperatures reach the 
overload level, exhaust fans cut in, forcing 
cool air vertically through the core struc- 
ture and horizontally between the coils. 


Placed on the top and back of the trans- 
former, the fans are protected by screening 
set flush with the metal casing which in- 
closes all operating mechanisms. 


Hole-Pun ching 
Units For Press Brakes 


The Wales-Strippit Corporation, North 
Tonawanda, New Vork, has recently an- 
nounced an addition to its line of stripping 
units for use on press brakes. They are de- 
signed to punch an unlimited number of 
straight-line scattered- and staggered-hole 
patterns with varying center- to- center dis- 
tances. Square sheared and curved sheets 
and long strips of flat material may be 
perforated with these units in short or long 
runs on a production basis. 

Given the catalogue designation of BC 
units, they may be used interchangeably in 
press brakes and stamping presses by mount- 
ing on T-slotted plates, templates and rails. 
After a pattern has been run, the same 
group of units may be used in another hole- 


(Turn to next left-hand page) 


punching pattern, eliminating dead sto: 
oí the units. 

By using two Wales T-slotted plates 
two groups of type BC units, it is poss 
to have one pattern operating in a pr 
while another pattern is being set up on 
second T-slotted plate away from the p: 
At the completion of the first run, the sc 


Units mounted to show the relation betwen 
them, the T-slotted pists, stops, feed rail ai 
w 


ond set-up is moved onto the press bi 
ready to start operating. While the seos 
set-up is operating, a third pattern na 
set up with the first group of units and it 
T-slotted plate, and so on. 

These Type BC Units are made up d 
punches, dies and stripping-guide assembic 
which are held together by holders zs = 
dependent, self-contained units. The hol 
also hold the punch and die in perfect alie 
ment. E 

Nothing is attached to the press m= 
The ram only operates to depress the pu 
through the material. The punch is fa 
floating and may be instantly lifted oz & 
the stripping-guide assembly. The dies 
press fit into the holder and may be tappi 
out through the slug-clearance hole bya 
bent rod. Various diameter holes up to. 
in. may be punched with the same unit h 
changing the punch, die and stripping gu 
assembly. Ample clearance at the mouth « 
units permit easy feeding and remoti 
of the work. 


Truek 
Storage Battery | 


An industrial truck storage battery wi 
is offered as having a 30 per cent lont 
life has been announced by the Storage Ba 
tery Division of the Philco Corporati 
Trenton, N. J. Glass mats have been © 
placed with a jacket of glass tape ing 
tion which completely encases the post 
plates. 

The tape is wrapped around the pls 
in a double layer, one horizontal 5 
the other vertical, both with ample over“ 
to assure a homogeneous film Even‘ 
single layer of this glass tape has ber 
found to have better retentive powe! " 
holding the active material in the p“ 
than the standard glass mat and by c 
pletely encasing the grid frames, the n 
of peroxidation of the grids is material! 
decreased. At present the battery is 392^ 
able in certain sizes and limited quantites 
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LOCOMOTIVE FOR THE D. T. & l. 


Into war-busy Detroit go thou- 


CHARACTERISTICS : 

] 4 sands of tons of raw materials 
Weight on Drivers 248,500 via the Detroit Toledo and Iron- 
Weight on Engine 369,500 ton. From Detroit to the seaports 
Diameter of Drivers — 63 inches and thence overseas go the 

8 ^ á weapons of war. 

Cylinders 23x 30 
Boiler P 260 Ib With the addition of four more 

Wer ressure s. 2-8-2’s the D. T. and I. has a fleet 

Fender Capacity (Fuel) 22 tons of 22 Lima-built locomotives -in 


Fender Capacity (Water) 22,000 gals. the job of keeping this heavy 
traffic flowing steadily. 


LIMA LOCOMOTIVE WORKS INCORPORATED, LIMA, OHIO 
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MetallFilter 
For Feedwater 


Pads of Monel wire-mesh cloth are now 
being used to filter oil, grit, and scale from 
locomotive feedwater. Placed over the 
feedwater outlet of the tender, the new 


A Monel wire-mesh filter for boiler feedwater 


pads give free flow through 100 sq. ft. of 
filtering surface, although they are only 
14 in. by 20 in. in size. They replace such 
filtering mediums as sponges, coke, and 
turkish toweling. 


The pads are formed of folded mesh knit | 


from .006 Monel wire by the Metal Textile 
Corporation, Orange, N. J. They are read- 
ily cleaned by steam or any oil solvent and 
they may be re-used many times. 


Rerailer 
Requires No Spiking 


The Pettibone Mulliken Corporation, Chi- 
cago, has developed a new rerailer with a 
bridge which fits over the rail and with 
cleats on the bottom spaced to bear against 
the side of ties and prevent sliding. The 


A No. 6 inside rerailer 


principal feature of the rerailer is that it 
may be placed by one man, without spiking 
or clamping and, once set, it is said that it 
will not tip, upset or slide. This eliminates 
the need for digging and tedious spiking in 
cramped quarters, thereby saving time in 
rerailing work. 

The rerailer is made of manganese steel 
with flares wider than usual and with grad- 
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ual slopes. 1t has two hanger holes on the 
side, one round and one oval, for variable 
spaced hangers. It has a handle underneath 
and a large hand hole on the side to facili- 
tate handling and placing in position. The 
stop on the inside rerailer is said to be low 
enough for clearance, but high enough to 
tend to prevent overriding of wheels and its 
design eliminates dangerous side slip. 


Because it is made of manganese steel the 
rerailer resists the shock stresses and heavy 
impacts common to its use without deform- 
ing or breaking and if it deforms under un- 
usual conditions, it can be sledged back into 
shape and used again. 

The rerailer is made in two types, inside 
and outside, and in two sizes; No. 6 for use 
on all rail sections up to and including 90 
Ib.; and No. 7, for use on all rail from 90 
Ib. up to and including 131 lb. The No. 6 
inside and outside rerailers weigh 105 and 
115 lb., respectively, and the No. 7 inside 
and outside rerailers weigh 150 and 155 1b., 
respectively. 


Full-View Goggle 


An all-purpose goggle manufactured by the 
U. S. Safety Service Co, Kansas City, 
Mo., allows clear vision both to the front 
and sides and can be worn over glasses. 
The goggle is made in both lucite and ace- 


A single lens in this goggle permits clear front 
and side vision 


tate, lucite for superior vision and acetate 
for unusual strength. The goggle is treated 
with an anti-scratching compound and is so 
constructed that the lens does not touch 
the surface when placed on a table. Although 
the goggle is nearly Jie in. thick it weighs 
only 174 ounces. 


Buna S 
Electrical Insulation 


Nubun, a new synthetic rubber latex insu- 
lation for power, lighting and communica- 
tion cable has been developed by the United 
States Rubber Company, New York. It is 
made from a special modification of the 
Buna S synthetic rubber used for tire manu- 
facture. The qualities of Nubun include 
flexibility, impermeability to water, lami- 
nated construction, and, since it is made by 
the latex continuous dip method, perfect 
centering of the conductor to produce an 
insulated wire of maximum conductivity 
and minimum diameter. 

The insulation has a voltage breakdown 
after submersion in water at room tempera- 
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ture of 650 volts per mil of thickness and à 
tensile strength of 2,500 Ib. per sq. in 
before aging, and 2,000 Ib. per sq. in. after 
aging 96 hours in an oxygen bomb. It will 
resist severe wear because, by the natur 
of the latex process, the rubber particles 
are not distorted or broken down by milling 

The standard GR-S rubber found mosi 
advantageous for the greater part oí the 
Government's program and for most mili- 
tary applications is based on a 75 per cent 
butadiene—25 per cent styrene composition 
The modified polymer used for Nubun ha 
a special styrene ratio and is prepared by i 
modified reaction technique which gives i 
improved processing and insulating prop- 
erties. 


Outdoor 
A.C. Welders 


Two outdoor a.c. welders, a 500-amp. type 
and a 300-amp. type have been announced 
by the Electric Welding Division oí the 
General Electric Company, Schenectady, 
N. Y. The larger welder has a current 


E ; 


The welders are designed for use where ex- 
posed to the weather 


range from 100 to 625 amp. while that oi 
the other is from 60 to 375 amp. 


The welders have "idlematic" control 
which functions to reduce the output volt- 
age automatically to less than 30 volt: 
whenever the arc is not in operation, yet 
provides full power for welding directly 
the arc is struck. In addition, this control 
is equipped with a switch, conveniently op- 
erated by a handle projecting through the 
top of the case, for shutting off the welder 
when not in use. 


Protection against the entrance of rain, 
snow, and sleet is insured by the drip-proo! 
construction of all openings in the top oí 
the enclosures of the welders, and by 4 
sealed window over the current indicator. 
The ventilating openings serve both to shed 
water and to keep air velocity low. 4 
special finish on all internal parts protect: 
against corrosion from moist air. 


These welders also incorporate built-in 
power-factor improvement, fingertip ad- 
justment, stepless current control, and fan- 
forced ventilation. 
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RALPH P. JOHNSON 


Chief Engineer, The Baldwin Locomotive Works 


in his book on THE STEAM LOCOMOTIVE states: 


444 AJITH certain types of radial buffers, properly maintained, 
between engine and tender, the tender properly be- 
comes part of the locomotive mass. While no account is 
taken of this in counter-balance calculations, it provides a 


factor of safety for the absorption of the inertia effects 


of the reciprocating parts." 


HE Franklin E-2 Buffer meets this requirement, 
and also provides free flexibility between 
engine and tender to compensate for curves 


and turnouts. 


Ry FRANKLIN RAILWAY SUPPLY COMPANY, INC. 
Dd I c d FRANKLIN Nen eri E 


LIMITED, MONTREAL 
September, 1944 
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Fall Mechanical Association 
Meetings Cancelled 


Tu annual meetings of co-ordinated me- 
chanical associations, including the Railway 
Fuel and Traveling Engineers’ Association, 
Master Boiler Makers’ Association, Car 
Department Officers’ Association, and Loco- 
motive Maintenance Officers’ Association, 
scheduled to be held at the Hotel Sherman, 
Chicago, September 26 to 29, 1944, have 
been cancelled at the request of A. A. R. 
Mechanical Division. The request was 
made in a formal letter from Executive 
Vice-Chairman V. R. Hawthorne which 
stated that the general committee had re- 
viewed again the matter of holding these 
meetings, and, in view of present conditions, 
asked that the annual meetings be cancelled 
for 1944. He explained that the request 
was being made in accordance with the ex- 
pressed desire of Col. J. Monroe Johnson, 
director of the Office of Defense Trans- 
portation. 


Radio Telephone for Terminal 
Traffic Control 


THE Baltimore & Ohio on July 27 dem- 
onstrated the radio-telephone train com- 
munication system with which it has been 
experimenting for some time. A handset 
located in the Baltimore, Md., dispatcher's 
office is connected by wire to sending and 
receiving equipment located on the B. & O. 
office building at a height of 260 ft. This 
is a 50-watt transmitter. One Diesel-elec- 
tric locomotive and one caboose which op- 
erate in the Baltimore area are equipped 
with 6-watt transmitters and receivers. The 
mobile units permit good end-to-end com- 
munication and intelligible conversation can 
be carried on between the dispatcher's of- 
fice and the train at a distance of 8 or 9 
miles. The purpose of this system is to ex- 
pedite the movement of freight cars in the 
local yards. In addition to the train-oper- 
ating advantages afforded by end-to-end 
communication, the demonstration showed 
how the dispatcher could instruct the train 
conductor to pick up certain freight cars 
needed for delivery to loading ships. 

The carrier frequency used was 156.526 
(corresponding to a wave length of about 
6 ft.) with a twelve kilocycle passband. 
Total power input to the fixed station is 
about 900 watts and total power input to 
the mobile units about 200 watts. It is ex- 
pected that improvements will reduce the 
latter to 100 watts. A type J antenna is 
used for the fixed station, and experiments 
arc being conducted to determine the direc- 
tional effect of different types. The antennae 
on the mobile units consist of a vertical 
member with an eight-spoke counter-poise. 
No interference is caused by paralleling 
power lines, overpasses, or steel bridges, and 
passing trains do not interrupt conversation. 
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No difficulty is anticipated by long tunnels, 
though this may require repeater sets or 
tunnel conductors, or both. The respective 
advantages of frequency and amplitude mod- 
ulation are being tried. The experiments 
are being conducted by the B. & O. in co- 
operation with the radio division of the 
Bendix Corporation. 


American Welding Society to 
Hold Twenty-Fifth Annual 
Meeting 


Seventeen technical sessions embracing 
more than sixty papers on welding subjects 
will feature the 25th Annual Meeting of the 
American Welding Society to be held in the 
Hotel Cleveland, Cleveland, Ohio, from Oc- 
tober 16 to 19. The meeting is being held, 
as in past years, in conjuncton with the 
National Metals Congress. 

Three talks emphasizing the importance 
of welding in meeting the wartime produc- 
tion needs of the nation will be delivered at 
the opening session on the morning of Oc- 
tober 16. Admiral H. L. Vickery, U. S. 
Maritime Commission, will speak concern- 
ing the use of welding in shipbuilding ; Col- 
onel S. B. Ritchie, U. S. Army, of its usc 
in the fabrication of ordnance equipment ; 
and W. B. Stout, Consolidated Vultee Air- 
craít Corporation, of welding in aircraft 
production. The work of the American 
Welding Society in promoting the produc- 
tion of needed ordnance equipment will be 
recognized by the presentation of the Ord- 
nance Distinguished Service Award at this 
session. According to the Chief of Ord- 
nance, United States War Department, the 
award is being made as a recognition of the 
"outstanding contributions" of the Society 
and because of its scientific and engineering 
achievements during the war years. 

The technical papers to be presented cover 
the entire range of application of welding 
and allied processes, emphasizing wartime 
applications. Most of these applications and 
developments will be of importance when in- 
dustry returns to normal peacetime produc- 


Miscellaneous Publications 


“Bolts, Nuts & Screws.” Second edition. 
The Lamson & Sessions Company, 1975 
West Eighty-Fifth street, Cleveland, Ohio. 
Case-bound, 180-page book; 9 in. by 12 in. 
Price, $1.00. This book was originally 
compiled in 1941 by A. E. R. Peterka. The 
second edition is nearly three times as large. 
It is a collection of practical discussions 
on engineering, design, and production of 
headed and threaded products. It brings 
together valuable bolt and nut manufac- 
turing experience and research not other- 
wise found in the files of any one manu- 
facturer or in the files of the technical 
press of any engineering society. 


[Lj] 


tion. The men who have prepared the 
papers represent the thinking of those in- 
terested in production, supply, engineering 
and research. 


Mechanical Division 
A. A. R. 


]MPROPER CAR REPAIRS 

In a letter dated August 10, V. R. Haw- 
thorne, executive vice-chairman of the A 
A. R. Mechanical Division states that cer- 
tain repair points, fully equipped to mak: 
proper repairs to freight cars without undu 
delays, are resorting to wrong repairs of 2 
temporary nature in order to release a: 
many cars as possible within a given perioc 
of time. 

While such practices may result in a 
larger shop turnover of cars repaired, Mr. 
Hawthorne points out that, where the re- 
pairs are not of a lasting nature the sam: 
car has to be subsequently shopped withiz 
a short period of time; thus the net result 
is a much greater delay than there would 
have been had the car been held a little 
longer in the previous shopping and repair: 
properly performed. 

This matter was previously covered in an 
A. A. R. circular letter of December 22 
1941, and it is urged in the interest of man- 


power conservation and expeditious han- | 


dling of freight cars that proper action be 
taken to consistently carry out the intent oí 
this circular in all cases. 

Where cars are sent to contract shop for 
repairs, the car owner is requested to im- 
press upon the contract shop management 
the necessity for making complete and per- 
manent repairs as outlined in this circular. 


WHEEL SHOP PRACTICES 

In a circular letter dated August 10, 
A. C. Browning, Secretary of the A. A. R. 
Mechanical Division, states that the Me- 
chanical Inspection Department of the divi- 
sion is now, and for the past several weeks. 
has been, making investigation of wheel 
shop practices in the plants of the various 
railroads and private car lines. 

A considerable number of unsatisfactory 
conditions have been found in some of the 
wheel shops visited to date, the most pre- 
dominant irregularities mentioned in the let- 
ter being as follows : 
Boring Mill Practice. 

Manual, par. 354.) 

No established period for inspection and 
testing. 

No true wheel or equivalent for use i 
periodic inspection. 

Chuck jaws out of alignment. 

Calipers used instead of micrometers. 

Wheels with bores having taper beyon: 
the permissible maximum. 

Bores of second-hand 

checked. z 
Axle Lathe Practice. (Wheel and Axle 

Manual, par. 355.) 


(Wheel and Axle 


wheels mw! 
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No established period for inspection and 
"sting. . 
Lathe worn, cutting tool being used out 
f proper position. 

Calipers used instead of micrometers. 
Wheel seat taper beyond the permissible 
raximum. 

Journal taper beyond the permissible 
laximum. 

Second-hand axles not checked in lathe. 
Axles with heat affected journals not 
lagnafluxed. 

Nicks, burrs, and scratches on journals 
ud about axle centers. 
eel Press Practice. (Wheel and Axle 
fanual, par. 356.) 

No established period for inspection and 
sting. 

Ram shoes worn out of proper plane. 
No pressure recording gage, recording 
age defective or irregular. 

Wheel identification omitted from 
tounting diagram. 

Mounting pressure in excess of or be- 
yw prescribed limits. 

Mounting lubricant not equal to pre- 
cribed formula. 

Check gage badly worn or non-A. A. R. 
ind not equal to requirements. 

Mounted wheels with irregular check 
tage distance. 

No gage available for locating axle 
‘enter. 

Mounted wheels not spaced properly 
lative to axle center. 

Axle centers marked by use of center 
hunch instead of suitable gage. 

Common wheel stick used. 
The purpose of this circular is to direct 
tention to unsatisfactory conditions exist- 
zand irregularities which have been found 
date, with suggestion that each railroad 
d private car owner make investigation 
his own shops and take immediate action 
insure compliance with the Standard 
ales Governing Wheel Shop Practice, in- 
tad of waiting until each individual shop 
investigated by the A. A. R. Mechanical 
spection Department. 

The letter urges that each wheel shop 
reman or supervisor be provided with the 
rent edition of the Wheel and Axle 
anual issued in May—1942, and Supple- 
ent No. 1 thereto issued in November— 
M3, as previous issues of this Manual did 
* carry the Rules Governing Wheel Shop 
ractices appearing as Sec. XX in the cur- 
nt issue. This letter was issued on behalf 
the A. A. R. Committee on Wheels. 


MAINTENANCE or FREIGHT Arr BRAKES 


In order to reduce the number of unde- 
ted emergency brake applications on 
‘eight trains to a minimum, the A. A. R. 
*chanical Division states in a circular 
"tter dated August 10, that it is necessary 
? modify Instruction. Pamphlet 5039-3 to 
quire more restrictive tests for the K 
riple valves and to require the use of a 
mited number of gages for the AB valves. 
Effective September 1, 1944, the follow- 
"E modifications in instruction Pamphlet 
Vo. 5039-3 are therefore in effect: 

1—Test No. 1—Resistance Test. Change 
oon allowable resistance for 3½ in. 
d Pistons or under from 6 Ib. to 5 Ib. for 
“Sistance with slide valve in place, and 


1920 5 bb. to 4 th. for resistance of piston 
done in bush, 


Rall 
SEPTEM etica Engineer 


2—Test No. 6—Packing Ring Leakage 
Test. Reduce the maximum allowable ring 
leakage from 5 lb. in one minute to 4 lb. in 
one minute. 

3—Test No. 8—Service Stability Test. 
Use Position 6 instead of Position 5 of 
valve A when testing K-1 valves and Posi- 
tion 7 instead of Position 6 when testing 
K-2 valves. 

Effective September 1, 1944, or as soon 
thereafter as available, the use of the fol- 
lowing gages for gaging various parts of 
the AB valve when taken apart for clean- 
ing and/or repairing will be required: 

1—Gage—Westinghouse Air Brake Com- 
pany Piece No. 524954—New York Air 
Brake Company Piece No. N-5693, for 
gaging the inside diameter of small service 
and emergency piston bushings. 

2—Gage—Westinghouse Air Brake Com- 
pany Piece No. 524953—New York Air 
Brake Company Piece No. RG-142, for 
gaging the small diameter of the service 
and emergency pistons. ; 

3—Gage—Westinghouse Air Brake Com 
pany Piece No. 524949—New York Air 
Brake Company Piece No. N-5694, for 
gaging the diameter of the emergency piston 
bush, and selecting proper size rings. 

4—Gage—Westinghouse Air Brake Com- 
pany Piece No. 524950—New York Air 
Brake Company Piece No. N-5695, for 
gaging the diameter of the service piston 
bush and selecting proper size rings. 

5—Gage—Westinghouse Air Brake Com- 
pany Piece No. 524952—New York Air 
Brake Company Piece No. N-5696, for 
gaging the diameter of the accelerator re- 
lease piston bush and selecting proper size 
rings. 

6—Gage—Westinghouse Air Brake Com- 
pany Piece No. 524951—New York Air 
Brake Company Piece No. N-5697, for 
gaging the diameter of the vent valve pis- 
ton bush and selecting proper size rings. 


Nickel-Plate Locomotives— 
A Correction 


In the article descriptive of the 2-8-4 
type locomotives built by the American 
Locomotive Company for the Chesapeake & 
Ohio on page 349 of the August issue of the 
Railway Mechanical Engineer, mention is 
made of the use of plain bearings on a total 
of 55 2-8-4 type locomotives built by the 
American Locomotive Company for the 
New York, Chicago & St. Louis. All driv- 
ing axles and engine trucks of the last 15 
2-8-4 type locomotives built by Lima for 
the Nickel Plate are equipped with Timken 
roller bearings. Fifteen additional locomo- 
tives of the same type now being built by 
Lima for the same road will be similarly 
equipped, making a total of 30 roller-bearing 
equipped locomotives for the Nickel Plate. 


Train Telephone for Penn- 
sylvania Main Line 


The first application to its main-line op- 
erations of train-to-train and train-to-tower 
telephone communication was announced on 
August 7 by the Pennsylvania. The road’s 
electronic train-telephone system, providing 
instantaneous and continuous communication 
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between moving trains and wayside towers 
and between moving trains themselves, will 
be installed on two main line four-track di- 
visions, covering 245 miles of line, between 
Harrisburg and Pittsburgh, Pa. 

This new installation of the electronic 
train telephone, which was developed in col- 
laboration with the Union Switch & Signal 
Company and has been in experimental use 
since June, 1942, on the Belvidere-Delaware 
Branch in northern New Jersey (described 
in the March issue of Railway Mechanical 
Engineer, page 134, will give officers of the 
railroad opportunity to work out the adap- 
tation of the new system to conditions in 
one of the heaviest railroad traffic areas of 
the country. 

The train telephone will be utilized in 
conjunction with the modern signaling and 
safety devices—automatic block signals and 
locomotive cab signals—and the installation, 
costing over $1,000,000 wifl, in effect, says 
the railroad's statement, "be a huge com- 
munication laboratory for further advanc- 
ing tbe efficiency of railroad operation." 
Approximately 300 passenger and freight 
locotnotives, 90 freight train cabin cars, and 
six strategically located wayside towers 
along the 245 mile stretch of main line 
track will be equipped with the train tele- 
phone. 

Towermen in wayside towers can talk 
over the telephone with train crews moving 
in their areas, even though many miles dis- 
tant, for the transmission of instructions, 
reports and information pertaining to train 
operations. On freight trains, the conductor 
in the cabin car and the engineman in the 
locomotive cab may talk to each other at 
will, and the crew of one train may com- 
municate with the crew of another several 
miles distant. On passenger trains the tele- 
phone system will now be installed only on 
locomotives, the air-whistle train signal con- 
tinuing to care for intratrain communica- 
tion in passenger service. Passenger en- 
ginemen will be in constant reach of the 
towermen and of other trains, by means of 
the telephone. . 

The most recent refinements in the elec- 
tronic train telephone, the announcement ex- 
plained, have been brought about through 
the pooling of the facilities, laboratory re- 
search and engineering resources of the 
Union Switch & Signal Company and the 
General Electric Company. Both of these 
industries have been working in the field of 
train communications for almost a quarter 
of a century. The train telephone utilizes 
high-frequency alternating electric currents, 
transmitted by induction to the rails and 
to existing wires on poles parallel to the 
tracks. The transmission paths are, there- 
fore, confined entirely to railroad property. 

As a result of the collaboration between 
tlie two signal and electrical companies, the 
train telephone system is now enabled to 
employ frequency modulation and higher 
carrier currents for transmission, thereby 
materially increasing its efficiency and re- 
moving any handicap to its use in high 
static locations, such as electrified trackage 
or dense industrial areas. 

No change is made in the operating rules 
governing the movements of trains when 
the train telephone is used. The system per- 
mits a constant flow of information between 
train crews and towermen, keeping the train 
dispatcher fully advised of train movements 
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Security 


WATER 
DROPPED 


16 / INCHES 


CROWN SHEET 


BELOW 


On a midwestern railroad the water level 
in a Mikado type locomotive, equipped with 
four Security Circulators, receded sixteen 
and seven-eighths inches below the crown 
sheet — yet only a few radial crown bolts 
pulled. 

The Security Circulators produced a posi- 


tive flow of water over the center of the 


tuti 


LL 


STIT 


crown sheet. This protected the crown sheet 
despite the low water, thus preventing a se- 
rious boiler accident. 

With Security Circulators suitably spaced 
from flue sheet to door sheet, an ample and 
‘positive flow of water over the entire crown 
sheet is thus assured in the event of a reced- 
ing water level. 
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Circulators 


AMERICAN ARCH COMPANY, INC. 
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SECURITY CIRCULATOR DIVISION 
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and thus facilitating the planning of the gen- 
eral operation more efficiently. When oper- 
ating conditions change for any reason, the 
train telephone enables all persons concerned 
to communicate with one another promptly, 
reducing delays which otherwise would oc- 
cur if wayside telephones had to be used for 
reporting the circumstances. 


Shop Construction 


Atchison, Topeka & Santa Fe.—The 
Santa Fe has awarded a contract to the 
Swinerton & Walberg Construction Com- 
pany, Los Angeles, Calif., for the construc- 
tion at Barstow, Calif., of a Diesel engine 
service building to measure 138 ft. by 325 ft., 
with the following specifications : steel frame 
on a concrete foundation; glass and corru- 
gated Transite sides and roof; concrete 
Diesel pits; servicing platforms inside the 
building; frame building over the wheel 
pits; concrete repair track pit, transfer pit 
and truck pits; concrete distilled water 
house and equipment; and a washing and 
fueling platform. 

Chicago, Burlington & Quincy.—The C. 
B. & Q. has received the approval of the 
War Production Board for five construction 
projects which, when completed, will cost 
approximately $3,650,000. Included in this 
work will be construction of a repair shop 
for Diesel locomotives at Fifty-eighth and 
Ogden avenues, Chicago; the enlarging and 
modernizing Diesel facilities at Fourteenth 
and Canal streets, Chicago; the installation 
of new Diesel facilities at Denver, Colo. ; 
the conversion of steam locomotive shops 
at West Burlington, Iowa, to handle Diesel 
engine repairs; and the installation of 228 


An old-time Santa Fe locomotive, No. 137, known as “Baby”—Note the link and pin coupler, total number of employees inc 
the rope on the pilot beam, and the branch pipe extending under the running board to the pump ` 1,357,252 to 1,412,184, so that the 


According to H. W. Stowell, the contributor, this picture was made in_1880 by Ben Wittick, an 


Albuquerque, N. M., photographer who wore his hair long like Buffalo Bill and who photographed total in mid-April, as toa 600 pe 


miles of Centralized Traffic Control between Equipment Depreciation Rate 


Lincoln, Neb., and McCook. EQUIPMENT depreciation rates for ù 
Northern Pacific—The Northern Pacific Denver & Rio Grande- Western and $ 
has awarded a contract amounting to ap- Central Vermont are among thos 
proximately $200,000, to the Austin Com- scribed by the Interstate Commerce 
pany, Seattle, Wash., for the modernizing mission in a recéntly-issued series oi sf 
of its locomotive shop and enginehouse steam orders in its general proceeding. De 
plant at Livingston, Mont. Included in the ciation Rates for Equipment of S: 
work is the replacement of four 200-hp. Railroad Companies. 
boilers by two 700-hp. boilers and the instal- The rates for the D. & R. G. W^: sad 
lation of coal handling and storage equip- ard-gage equipment are as follows: Ste 
ment, a new mechanical ash conveyer, new locomotives new, 3.13 per cent, «cx 
pumps and a plant for treating boiler feed hand, 4.1 per cent; Diesel-electric vit 
water. Floor space will be increased and ers, 4.85 per cent; Diesel-electric ra 
the roof raised to house the enlarged fa- freight locomotives, 6.4 per cent; irci¢ 
cilities. train cars—new, 3.17 per cent, seconds 


uiries for New Equipment Placet 
Closing of the August Issue 


Locomotive ORDERS 


Orders and Inq 


r No.of T. f 
Road Loos boe Builder 
Chicago, Burlington & Quincy .......... 50  1,000-hp. Diesel-electric ....Baldwin Low. W 
Margin A A e ER x CX 8 2866 cereo renes Lima Loco, Wis 
Freicut-Car ORDERS i 
No. of Type of I 
Road Cars Car Builder 
American Refrig. Transit Co. .......... 300  40-ton refrigerator ......... Co. shops 
Freicut-Car INQUIRIES 
Baltimore & Ohio 1.000  50-ton hopper 
500  50-ton box ... 


200 50-ton automobile 
PassENGER-Car ORDERS 


No. of Type of 
r 


Road Cars Builder 
Lens end E T 52 Double-deck motor ......... Altoona, Pa, shoe 
‘ 52 Steel frame trailer .........Altoona, Pa., stow 


1 Order unconfirmed. 
To be built as soon as materials are available. 


3.86 per cent; passenger train cars—uXs. 
5.67 per cent, secondhand, 3.75 per cet; 
work equipment—new, 3.14 per cent, st- 
ondhand, 3.67 per cent; miscellanos 
equipment—new, 14.52 per cent. 

The rates for the Central Vermont at: 
Steam locomotives—owned, 2.83 per ct 
leased, 2.96 per cent; other locomotives- 
leased, 3.93 per cent; freight train car 
owned, 3.98 per cent, leased, 2.68 per cent; 
passenger train cars—owned, 2.92 per cct. 
leased, 4.25 per cent; work equipment- 
owned, 3.57 per cent; miscellaneous «qur 
ment—owned, 11.1 per cent. 


Employment of Women on Rail- 
roads Increases 


During the three-months’ period frot 
mid-January to mid-April this year t 
number of women employed by Class | 
roads continued to increase, according . 
the most recent figures of the Bureau 
Transport Economics and Statistics o! the 
Interstate Commerce Commission, and tt 
net increase during this interval was som 
what larger than in the preceding quat 
In the period ended with mid-April de 
number of women employed was 112%. 
The mid-January total was 105,901 and th 
total for April, 1943, was 82,106. 

While the number of women em lloyd 
was thus increasing in the quarter, the 
ue 

cent 
employees made up 7.94 per MT 


ceremonial dances at several Pueblo and Zuni Indian villages. The print from which this illustration per cent three months before, 
was made was reproduced from the original dry-plate negative now in the possession of the Santa a p F 
cent in April, 1944, 2 usi 


Fe, N. Ma. Laboratory of Anthropology. 
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For Mazimum Boiler Horsepower 


Small flues with single loop superheater units provide the greatest evaporating 
and superheating surfaces, within a given diameter boiler4 
Maximum boiler horsepower is essential to sustained andzeconomical locomotive 


operation. 
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American Roads Train Mexicans 
in Shop Practices 

ARRANGEMENTS recently have been com- 
pleted under which a substantial number 
of National Railways of Mexico employees 
will be trained in the use of modern machine 
tools and shop practices in the shops of 
a number of United States railroads, it is 
understood. While some training of this 
character already has been going on, the 
program now will be considerably en- 
larged, it appears, so that as many as 1,000 
Mexican shop workmen may be in train- 
ing in this country at one time. 

The arrangements for this undertaking 
have been pushed by the United States Rail- 
way Mission in Mexico, headed by Oliver 
M. Stevens, it is explained, and have devel- 
oped both from studies made in this coun- 


CanBoLov Company, Inc. — James R. 
Longwell has been appointed director of 
engineering and research of the Carboloy 
Company. Mr. Longwell has been with the 
company 15 years, serving successively as 
development engineer, chief engineer, and 
factory manager. 


Ex-CELLo-O Corporatiox.—The Ex- 
Cell-O Corporation observed its Silver Jubi- 
lee during August. The company is dis- 
tributing an institutional booklet, The First 
25 Years, portraying its history and an 
indication of its future. 

Fay D. Welden, who has been asso- 
ciated with the Valve Pilot Corporation of 
New York for the past eighteen years, has 
been appointed assistant manager of sales, 
railroad division, of the Ex-Cell-O Cor- 
poration, Detroit, pea 

Corrixc Hoist Company.—H. N. Hayes, 
general sales manager of the Coffing Hoist 
Company, Danville, III., resigned on July 
1, 1944, to become associated with the R. J. 
McQuade Company, Chicago. 

* 


HoupAaiLLE-HensHEY CorporaTion.—The 
Houdaille-Hershey Corporation has pur- 
chased all of the stock of the Honan-Crane 
Corporation, which will be operated as a 
subsidiary. The latter corporation manu- 
factures oil purification equipment. 


Preco, Ixc.— The Pacific Railway Equip- 
ment Company has changed its name to 
Preco, Inc. No change in the manage- 
ment or business of the company is in- 
volved. 

* 


EDGEWATER STEEL Companxy.—D. W. 
MceGeorge has been elected vice-president 
and general sales manager oí the Edge- 
water Steel Company 


PuiLco Corporation.—IVilliam E. Kress 
has been appointed sales manager in the 
middle west for the Philco Corporation, 
with headquarters in Chicago, to succeed 
John M. Otter, who was appointed sales 
manager for the hóme radio division. 
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try recently by groups of Mexican railway 
officers of the methods and practices em- 
ployed on American railroads and from 
the improvements in the shop equipment 
of the Mexican system which have been 
brought about through the efforts oí the 
Mexican government to bring its railroad 
facilities up to the standards required to 
meet wartime demands. 


The details of the program under which 
the training plan will be carried on have 
been made effective through the co-opera- 
tion of the Inter-American Training Ad- 
ministration, the labor relations section, 
and the rail section of the Transportation 
Division of the Office of the Co-ordinator 
of Inter-American Affairs, and have in- 
volved the mission and the Mexican gov- 
ernment as wcll as the American railroads 


PIII T Carty Manuracturrnc Com- 
PANY.—C. B. Pooler has been appointed 
vice-president in charge of manufacturing 
of the Philip Carey Manufacturing Com- 
pany, Cincinnati, Ohio. 


PULLMAN-STANDARD Car MANUFACTUR- 
ING Company.—Mark Noble has been ap- 
pointed Pacific Coast sales representative of 
the Pullman-Standard Car Manufacturing 
Company with headquarters in San Fran- 
cisco, Calif. Mr. Noble succeeds Lathem 
McMullin, deceased. 


FAIRBANKS, Morse & CoMPany.—Frank 
D. Ratcliffe has been appointed in charge 
of a new office opened in Tulsa, Okla., by 
Fairbanks, Morse & Company. 

* 


Coach & Car EQUIPMENT CORPORATION. 
—W. L. Fox, general superintendent of 
the Belt Railway of Chicago, has resigned 
to become vice-president of the Coach & 
Car Equipment i Qu Chicago. 


H. K. Porter Company.—The H. K. 
Porter Company of Pittsburgh, Pa., has 
purchased the Fort Pitt Steel Casting Com- 
pany, McKeesport, Pa., manufacturers of 
pressure and alloy steel castings. The Fort 
Pitt Company will continue under the pres- 
ent management. 

* 


BuscH-SuLzER  Bnos.DreseL ENGINE 
Company.—Morris H. Schwenk has been 
elected president of Busch-Sulzer Bros.- 
Diesel Engine Company to succeed Edward 
B. Pollister, who has retired. Mr. Schwenk 
was an officer of the Baldwin Locomotive 
Works for many years and was formerly 
president of the De La Vergne Engine 
Company. 

* 


CaxATAN Locomotive Company.—Ralph 
Schmidt, formerly chief, rail engineering, 
field service group under the office of the 
chief of transportation, U. S. War Depart- 
ment, has been appointed assistant chief me- 
chanical engineer of the Canadian Locomo- 
tive Company. 


— Supply Trade Notes 


* 


and railway unions. 
Under the general requirements of the 
program, the Mexican trainees will spend 


sufficient time in American railroad shops 


to become familiar with the tools and meth- 


ods in use, so they can put the same prac. | 


tices into effect in their own shops. On 
the average, it is expected that six month. 
will suffice for such training, but the prc- 
gram will be subject to some individua! 
variations. In general, the American rail- 
roads will pay these Mexican trainees, 2- 
expense money, the going rate of pay íor 


the job and place of employment, but th: , 


Mexicans will not acquire any employmen: 
relationship to the roads on which they are 
training, and will not be subject to the 


provisions of the Railway Labor Act and ; 


other legislation for employee benefit. 


WHITING CorporaTion.—The 
Supply & Manufacturing Company, Omaha. 
Neb., has been appointed exclusive sales 
representative in the Omaha territory for 
the Whiting Corporation, Harvey, Ill. 

* 


CopPERWELD STEEL Company.—Roy C. 


Raasch, formerly of the Chicago office oi 
the Copperweld Steel Company, has been 


placed in charge of the Cleveland, Ohio. 


office to succeed E. N. Haslett, who ha: 
left the company's service. 44. B. Leach, 
who has represented the company in the St. 
Louis, Mo., area, will succeed Mr. Raasch 
in the Chicago office. 

* 

CooPER-BESSEMER CORPORATION.—AÀ pro- 
gram for training vocationally handicapped 
veterans for postwar jobs has been placed 
in operation at Mt. Vernon, Ohio, by the 
Cooper-Bessemer Corporation in coopera- 
tion with the Rehabilitation division oi 
the Veterans Administration. Under the 
program, discharged soldiers with accred- 
ited aptitudes are given a four-year ap- 
prenticeship course of 8,232 hr. of shop 
work and 768 hr. of related classroom 
instruction under the supervision oí in- 
structors and an apprenticeship commitec 
consisting of three labor and three man- 
agement representatives with the superin- 
tendent of schools of Mt. Vernon as an ex 
officio member. During the course, the 
veterans will receive standard apprentice 
pay from Cooper-Bessemer and in addition. 
a monthly maintenance allowance from 
the Government which will make the com- 
bined income the equivalent of. a journey- 
man machinist’s pay. As the veteran's 
apprenticeship pay rate advances, his al- 
lowance from the Government will decrease 
until he becomes entirely independent as 
a journeyman machinist. 

Those completing the course will be 
given a “certificate of completion,” indi- 
cating that they qualify as full-fledged ma- 
chinists. According to a statement issued 
by the company, “It is also customary for 
Cooper-Bessemer to present each man with 
a $100 bonus and to give him a job at jour- 
neyman’s wages.” 
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JoHNS-MANVILLE SALES CORPORATION.— 
mond P. Townsend, sales manager, 
stern region, transportation department 
the Johns-Manville Sales Corporation, 


Raymond P. Townsend 


as been appointed general sales manager of 
he transportation department throughout 
he United States and Canada with head- 
arters at New York. John D. Johnson, 
ivisional sales manager of the transporta- 
ion department, eastern division, has been 
ppointed sales manager, eastern region, 
transportation department, also with head- 
juarters at New York. 


Raymond P. Townsend began his career 
n the purchasing department of the New 
York Central, later serving as purchasing 
igent of the Liberty Steel Products Com- 
»any and as railroad sales representative 
X the Murphy Varnish Company. He 
joined Johns-Manville in March, 1925. 


John D. Johnson from 1907 to 1919 was 
in railroad servicing work in the mechan- 
ial departments of the New York Cen- 
tral, the Missouri Pacific and the Balti- 
more & Ohio. He joined Johns-Manville 
as a salesman in 1920 and was appointed 


- John D. Johnson 
division sales manager of the central divi- 
sion at Cleveland, Ohio, in 1930. He be- 
came acting sales manager of the eastern 
division at New York in 1943. 

* 


MmralE Company.—Thomas Ruther- 
ord has been appointed manager of rail- 
Toad and casting sales for the Midvale 
Rail 
SEPTEMBER 1534 Engineer 


— 


Company with headquarters in Philadel- 
phia, Pa., and Truxton R. Brodhead has 
been appointed Philadelphia district sales 
manager. Howard M. Givens, Jr., has 
been appointed manager of bar steel sales, 
with headquarters „ 


WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING Company.—W, F. Boyle has been 
appointed manager of gas-turbine activities 
at the Steam Division of the Westinghouse 
Electric & Manufacturing Company, Phila- 
delphia, Pa. Mr. Boyle, who is a graduate 
of Pratt Institute, has been with the Steam 
Division and the Middle Atlantic sales dis- 
trict of the Westinghouse Company since 
1927 when he completed the company’s 
graduate student training course at East 
Pittsburgh. Prior to his new assignment he 
was manager of the Marine Section of the 
Steam Division Application Department and 
before that was manager of the Division’s 
sub-contracting department. 


* 


DEARBORN CHEMICAL CoMPANY.—H. G. 
Mastin, service engineer of the Dearborn 
Chemical Company, has been appointed 
district sales manager of the Eastern district 
of the Railroad department of the Dearborn 
Chemical Company, Chicago, with head- 
quarters at New York. Mr. Mastin entered 
railway service with the New York, On- 
tario & Western where, during 1l years, 


H. G. Mastin 


he advanced from locomotive fireman to 
traveling fireman and to assistant road fore- 
man of engines. He was then employed by 
the Locomotive Stoker Company—six years 
as service engineer and four years as sales 
representative. For the next 514 years 
he was in the railroad and marine depart- 
ments of the Pantasote Company and dur- 
ing the next six years was a sales repre- 
sentative in the Locomotive Equipment 
division of Manning, Maxwell & Moore. 
On April 15, 1942, he became service en- 
gineer of the Dearborn Chemical Company. 


* 


Jones & LAUGHLIN STEEL CORPORATION. 
—Adam J. Hazlett, general manager of 
sales, has been elected vice-president in 
charge of sales of the Jones & Laughlin 
Steel Corporation, to succeed Lewis M. 
Parsons, who has resigned. L. T. Willison 
has been appointed manager of cold finished 
sales in addition to his duties as manager 
of ordnance sales. 


(Turn to second left-hand page) 


HavNEs-SrELLITE CoMPANY.—E. E. Le- 
Van, vice-president and general manager, 
has been elected president of the Haynes 
Stellite Company, a unit of the Union Car- 
bide & Carbon Corp., to succeed the late 
Francis P. Gormely. 


AMERICAN LocoMorivE Company.—Hun- 
ter Michaels, sales manager of the Rail- 
way Steel Spring Division of the American 
Locomotive Company, and Hugh Corrough, 
division manager of Alco products, have 


Hunter Michaels 


been appointed directors of their respective 
divisions of the company. 

Hunter Michaels has been with the com- 
pany since 1927. Prior to that time he was 
connected with the National Dump Car 
Company, the American Car and Foundry 
Company, the Hart-Otis Company, the 
Rodger Ballast Car Company, the Union 
Metal Products Company, and the Rail- 
way Steel-Spring Company. He served 
as a lst lieutenant with the engineers dur- 
ing the first world war. 

Hugh Corrough is a graduate of Iowa 
State College. He was associated with 
the Empire Oil & Refining Co. in various 
capacities from 1923 until 1934, when he 
was appointed to an executive position with 


Hugh Corrough 


the Cities Service Oil Company. He joined 
the Alco products division of the Amer- 
ican Locomotive Company in June, 1936, 
and served as chief mechanical engineer, 
assistant manager of engineering, manager 
of engineering, and manager of the Alco 
products division. 
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wi GM FREIGHT DIESEL 


Southern Railway, one of the nation’s great 

railway systems, continues to haul tremendous 
volumes of vital war materials from the south and 
southwestern sections of the country. Daily move- 
ments of oil became so staggering, almost overnight, 
that the movement of oil was soon the No. 1 war job 
of the Southern. Immediately upon delivery of the 
first of its fleet of eight 5400 Hp. General Motors 
Diesel freight locomotives, it was assigned to hand- 
ing symbol oil trains through a section of the line 
that had been a “bottleneck.” As other GM Diesels 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS CORPORATION 


were delivered, they were immediately assigi 
this service with the result that the r 
established a very enviable record for the 
delivery of oil to the Eastern seaboard. 

In passenger service, a fleet of eleven Gt 
Motors Diesel locomotive units, with over 5,00 
miles of operation, has established the 
availability record of 96 percent and a high om 
record despite the severity of the service. 
Motors Diesel switchers round out the 
rapidly growing Triple-Diesel Service. 


LA GRANGE. ILLINOIS, U.S.A 


* 
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Graypar ELECTRIC Company.—George 
J. Cossmann, formerly assistant central dis- 
trict manager, has been appointed central 
district manager of the Graybar Electric 
Company to succeed Walter P. Hoagland, 
vice-president, Who retired June 1 after 
44 years of service. 

* 

GENERAL Motors CORPORATION, ELECTRO- 
Motive Drvision.—The Electro-Motive Di- 
vision of General Motors Corporation will 
construct new facilities for the manufacture 
of spare parts. One building will house 
service repair and parts and will include 
modern facilities for the complete rebuild- 
ing of locomotives and all of their sub- 
assemblies, as well as production and stor- 
age of spare parts. The other will house 
the transmission division machine shop, 
locker room, cafeteria and receiving inspec- 
tion and warehouse. 

* 

MongisoN METALWELD Process, [Nc.— 
George J. Diver has been appointed vice- 
president of Morrison Metalweld Process, 
Inc., subsidiary of the Morrison Railway 
Supply Corporation. Mr. Diver began his 
career in the superintendent's office of the 
Peoria & Eastern in 1900. He subsequently 
was in the service of the Big Four and 
the Lake Erie & Western, where he 
was freight claim investigator. He 
joined the Interstate Car Company of 
Indianapolis, Ind., in 1905 and served as 
general manager from 1919 to 1924. When 
the Interstate Car & Foundry Company 
was organized in 1925, he was elected presi- 
dent and general manager. Mr. Diver 


George J. Diver 


joined Morrison Metalweld Process in 
1929, handling sales and operations in the 
western district. He was transferred to a 
similar position at Buffalo, N. Y., in April, 
1941. 

* 

Union SwITCH & SIGNAL ComPpany.— 
Harold S. Loomis, formerly assistant gen- 
eral manager, has been elected vice-presi- 
dent in charge of engineering of the Union 
Switch & Signal Company, and Leonard 
C. Ritterbush, formerly general sales man- 
ager, has been elected vice-president in 
charge of sales. Richard H. Wood has 
been appointed assistant general manager. 

Harold S. Loomis entered railway serv- 
ice in the motive-power department of 
the Pennsylvania in 1904. He was granted 
furloughs at various times to complete his 
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regular school work and is a graduate of 
the school of electrical engineering, Purdue 
University (1909). He returned to the 
Pennsylvania as an apprentice in the sig- 


Harold S. Loomis 


nal department and was appointed assistant 
signal inspector with headquarters in Phila- 
delphia, Pa., in 1912. Later that year he 
was appointed assistant supervisor of sig- 
nals on the West Jersey & Seashore and, 


Richard H. Wood 


in 1918, became assistant supervisor of 
signals of the Philadelphia division of the 
Pennsylvania. He joined the engineering 
department of the United Switch & Signal 
Company in 1914; was appointed in charge 
of the company's commercial engineering 
department in 1916; assistant to the gen- 
eral manager in 1929, and assistant gen- 
eral manager in 1936. 


Army-Navy *E" Awards 


Clark Equipment Company, Tructractor 
division, Battle Creek, Mich. Third 


award. 

Cochrane Corporation, Philadelphia, Pa. 
Renewal. 

Handy & Harman, New York. Fifth 
award. 


Heywood-Wakefield Company, Gardner, 
Mass. Third award. 

Independent. Pneumatic Tool Company, 
Aurora, Ill. Third award. 

Standard Steker Company, Erie, Pa. 


Leonard C. Ritterbush joined the com- 
pany in 1924 as a member of the commercial 
engineering department. He was appointed 
New York district engineer in 1930, a 
sales representative of the company in 1932 
and assistant district manager at New York 
in 1937. He returned to Swissvale, Pa., as 
general sales manager in 1940. Mr. Wood 
is a graduate of the electrical engineering 
school of Ohio State University and the 


Leonard C. Ritterbush 


Duquesne University Law School. He 
joined the Union Switch & Signal Com- | 
pany as a member of the engineering de- 
partment in 1922 and later worked in the 
company’s patent department. He wa: 
appointed patent attorney in 1936 am 
assistant to the general manager in 1943. 


Waucu EQUIPMENT Company.—R. 6. 
Kelley has been appointed assistant to tht 
president of the Waugh Equipment Com- 
pany. Mr. Kelley is a graduate of Michigan | 
University (1908) with a degree in mc 


R. G. Kelley 


chanical engineering. He began his caret: 
with the New York Central and was motive- 
power inspector of that road from 1911 to 
1916. He was service engineer and district 
engineer of the Locomotive Stoker Com- 
pany for the following 12 years and servi 
representative of the Worthington Pump € 
Machinery Corporation for two years. l 
1930 he was appointed service engineer 
the Firebar Corporation, which was merge! 
with the Waugh Equipment Company 
1932. < 
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BETHLEHEM STEEL Company.—H. H. 
Fuller, New York district sales manager, 
Has been elected vice-president in charge of 
west coast steel activities of the Bethle- 
hem Steel Company to succeed W. H. 
Stewart, who is retiring from active duty 
but will continue in an advisory and con- 
sulting capacity. C. M. Mackall, general 
manager, central sales at Pittsburgh, Pa., 
will succeed Mr. Fuller as manager of 
sales, New York district, and Bennett C. 
Macgregor, formerly manager of sales, St. 
I.ouis, Mo., district, will succeed Mr. 
Mackall as general manager, central sales. 
C. H. Cecil, a member of. the sales force 
in the Chicago district, has been appointed 
manager of sales at St. Louis. 


Obituary 


Gerorce C. Purpy, chairman of the board 
of Greenlee Bros. & Co, Rockford, Ill., 
died on July 2. 


General 


A. R. Davis, who has been appointed 
superintendent fuel conservation and lubri- 
cation of the Missouri Pacific at St. Louis, 
Mo., as noted in the July issue, was born on 
February 6, 1895, at Golden, Mo. He at- 
tended school at Golden and in July, 1918, 
entered the employ of the Kansas City 
Southern as a fireman at Pittsburg, Kan. 
In 1919 he became fireman, and was later 
promoted to engineman, of the Miami Belt. 
He entered the service of the Missouri Pa- 
cific on February 24, 1920, as a locomotive 
fireman, Omaha division. In 1936 he be- 
came engineman; in July, 1938, road fore- 
man of engines, Missouri and Memphis di- 
vision, with headquarters at Popular Bluff, 
Mo.; in 1939 was transferred to the Cen- 


A. R. Davis 


tral Kansas and Colorado division, with 
headquarters at Osawatomie, Kan.; in 1941 
was transferred to the Little Rock-Louisi- 
ana division, and in November, 1942, as 
road foreman of engines to the Omaha divi- 
sion, with headquarters at Falls City, Neb. 
In March, 1944, he was appointed system 
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ARGYLE CAMPBELL, president of the En- 
terprise Railway Equipment Company, Chi- 
cago, died at San Clemente, Calif., on 
August 12. 

* 

Epmunp H. Lunkey, chairman of the 
board of the Lunkenheimer Company, Cin- 
cinnati, Ohio, died July 19. Mr. Lunken, 
who was 83 years of age, was the son of 
Frederick Lunkenheimer, who founded the 
Lunkenheimer Company in 1862. He en- 
tered the business at the age of 16 and 
assumed leadership of the company upon 
the death of his ri in 1889. 


LaruEM McMULLIN, west coast repre- 
sentative of the Pullman-Standard Car 
Manufacturing Company, the Baldwin Lo- 
comotive Works and the Woodings-Verona 
Tool Works, with headquarters in San 
Francisco, Calif, died in that city on 
June 29. 


Personal Mention 


road foreman engines, with headquarters at 
St. Louis, Mo., and in June became super- 
intendent of fuel conservation and lubrica- 
tion at St. Louis. 


CLEMENT O. JouNsow, who has been ap- 
pointed assistant mechanical engineer of 
the Central of Georgia at Savannah, Ga., 
as noted in the August issue, was born on 


C. O. Johnson 


August 21, 1901, at Savannah. He is a 
graduate of the Georgia School of Tech- 
nology (1926) where he received the degree 
of B.S. in mechanical engineering. He be- 
came cooperative apprentice in the shops 
of the Central of Georgia in July, 1923; 
assistant chemist in 1926, and chemist in 
1935. He was called into the United States 
Army as captain, Ordnance Department, 
in 1941 and was promoted to major of that 
department in February, 1942. Mr. John- 
son was released from the army in January, 
1944, and was appointed assistant mechan- 
ical engineer of the Central of Georgia in 
June, 1944. While in the army, he or- 
ganized and operated a special machihists' 
school for enlisted men at the Ordnance 


(Turn to second left-hand page) 


J. A. SCHERMERHORN, works manager ol 
the American Welding Company, Carbon- 
dale, Pa., subsidiary of the American Car 
and Foundry Co., died August 3. He was 
37 years of age. 


* 


Pau. Crrrrogp Capy, president of Paul 
C. Cady, Inc., a sales agency for railway 
and industrial supplies, died August 5. 
Mr. Cady was 67 years of age. He was 
born in Cleveland, Ohio, and received his 
education in Cleveland schools and at the 
Baldwin University Law School. He be- 
gan his railroad career in the mechanical 
department of the Lake Shore & Michigan 
Southern in Cleveland and later was em- 
ployed in the mechanical department of the 
New York Central at New York. He 
resigned as assistant to the chief mechan- 
ical engineer of the New York Central in 
1919 to enter the railway supply business. 


Replacement Training Center, Aberdeen 
Proving Ground (1941-43). He then or- 
ganized and operated automotive, tank and 
gun shops at Camp Hood, Tex. 


SawvEL D. DEKLE, who has been ap- 
pointed assistant general superintendent oí 
motive power of the Seaboard Air Line, 
with headquarters at Norfolk, Va., as an- 
nounced in the August issue, was born at 
Waycross, Ga., on February 22, 1892. On 
June 15, 1907, he entered railroad service 
with the Atlantic Coast Line as a machinist 
apprentice. Thereafter he served success- 
ively as machinist, machine-shop foreman, 


Samuel D. Dekle 


enginehouse foreman, and general foreman. 
In 1920 Mr. Dekle became supervisor, 
C. & A. and Copper Queen copper mines, 
and in 1922 became enginehouse foreman 
of the Seaboard Air Line serving suc- 
cessively at Waldo, Fla., and Wildwood. 
He became general foreman at Wildwood 
in 1925, general foreman and acting master 
mechanic at Atlanta, Ga., in 1929; shop 
superintendent in 1937, and assistant to 
general superintendent of motive power 
in 1942. 
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TO PERMIT TODAY’S TRAINS TO 
MOVE AT SHORTER INTERVALS 
WITH HEAVIER LOADS AT HIGHER 


SPEEDS— SAFELY. 


have over 2,000,000 descendants serving the 


railroads today— 


These Ancestral portraits show the evolution of an invention that—because 
of its contribution to railroad service—is one of the most important ever 
made: the Westinghouse Air Brake. 

The straight air brake, introduced in 1869, was the first simple, positive 
dependable power brake and the first to concentrate full train control in the 
hands of the engineman. 

The plain automatic air brake with triple valve and individual reservoir 
on each car, brought out only three years later, put what amounted to a 
permanent brakeman on every car. This was the first brake that would auto- 
matically function if the brake pipe ruptured. 

The improved Quick action” brake, perfected in 1887, increased the 
propagating speed of emergency brake action, and so permitted improved 
handling of longer trains. 

Today over 2,000,000 Westinghouse Air Brakes are installed on American 
railroad rolling stock . . . helping to do the biggest job in transportation history. 


75 Years of Pioneering 
WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PA. 


Developments in the Westinghouse Air Brake have been 
continuous, with numerous improvements and refine- 
ments. The basic principle remained unaltered and 
earlier designs function in conjunction with modern 
systems . . . a remarkable engineering achievement. 


Master Mechanics and 
Road Foremen 


W. Snare has retired as division master 
mechanic of the Southern Ontario district, 
Canadian National. 


V. E. Morton has been appointed divi- 
sion master mechanic of the Southern On- 
tario district, Canadian National. 


J. M. JEFFREY, general enginehouse fore- 


man of the Illinois Central at Chicago, has 


been appointed assistant master mechanic, 
with headquarters at Markham (Chicago). 


R. W. Eris, assistant master mechanic 
of the Illinois Central at Markham (Chi- 
cago), Ill, has been promoted to master 
mechanic, with headquarters at Memphis, 
Tenn. 


Q. Boyp, master mechanic of the Cap- 
reol division of the Canadian National at 
Capreol, Ont., has been transferred to the 
Allandale division, with headquarters at 
Allandale, Ont. 


H. C. SwaNsoN, who has been appointed 
master mechanic of the Southern at Spen- 
cer, N. C, as announced in the August 
issue, was born on December 17, 1891, at 
Birmingham, Ala. He finished the seventh 
grade in common school and in 1918 com- 
pleted an International Correspondence 
School course in mathematics and mechan- 
ical drawing. He entered the employ of 
the Southern on July 15, 1905, as a call 
boy, later serving as hostler helper, machin- 
ist apprentice, and machinist at Birming- 
ham, Ala. He became foreman at Selma, 
Ala., in 1915; assistant general foreman, 
Birmingham, in March, 1923; general fore- 
man at Birmingham on October 1, 1924; 
shop superintendent at Spencer, N. C., on 
May 1, 1932; master mechanic at Lawrence- 
ville. Va., on May 15, 1934; master me- 
chanic at Columbia, S. C., on October 1, 
1934; assistant master mechanic at Spen- 
cer on November 9, 1936, and master me- 
chanic on July 1, 1944. 


Car Department 


M. W. Sutton has been appointed gen- 
eral car foreman, British Columbia dis- 
trict, of the Canadian National, with head- 
quarters at Vancouver, B. C. 


N. H. Craic, supervisor car department 
of the Toronto, Hamilton & Buffalo, has 
had his title changed to superintendent car 
department. 


E. C. ElLIs, whose appointment as super- 
intendent car department of the Chesapeake 
& Ohio, with headquarters at Richmond, 
Va., as announced in the August issue, 
was born at Huntington, W. Va. He stud- 
ied at the Virginia Mechanics Institute and 
entered Chesapeake & Ohio service at Hunt- 
ington in 1909 as a carman apprentice. He 
became coach carpenter in 1914; was trans- 
ferred in 1921 to the motive power depart- 
ment at Richmond, and became general 
passenger car inspector in 1924. In 1934 
he was appointed supervisor passenger car 
maintenance and inspection at Huntington, 
and in 1936 was transferred to the position 
of supervisor passenger-car maintenance 
and inspection at Richmond. He continued 
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at Richmond until his appointment as 
superintendent car department. 


Shop and Enginehouse 


A. P. BLAlkix has been appointed loco- 
motive foreman at the Port Mann shops, 
British Columbia district, of the Canadian 
National. 


S. C. Mav has been appointed chief boiler 
inspector, western region, of the Cana- 
dian National, with headquarters at Win- 
nipeg, Man. 


Joux T. WtscumoB has been appointed 
general foreman at the Southampton street 
enginchouse of the New York, New Haven 
& Hartíord, at Boston, Mass. 


E. V. Myers, assistant general foreman, 
locomotive department, of the St. Louis 
Southwestern of Texas at Tyler, Tex., has 
been promoted to the position of general 
foreman. 


C. G. Horsman, mechanical inspector 
of the Canadian National at Moncton, 
N. B. has been promoted to the position 
of night locomotive foreman at Campbell- 
ton, N. B. 


T. W. BElL IOI SE. mechanical inspector 
of the St. Louis Southwestern at Tyler, 
Tex., has been promoted to the position of 
assistant general foreman, locomotive de- 
partment. 


WILLIAM M. J. MacDowarp has been 
promoted to the position of assistant gen- 
eral foreman at the Southampton street 
enginehouse of the New York, New Haven 
& Hartford at Boston, Mass. 


Obituary 


DExNisToUN Woop, engineer of tests of 
the Southern Pacific, with headquarters at 
San Francisco, Calif, died at his home 
in Palo Alto, Calif., on July 12, following 
a heart attack. 


Eucene H. Roy, general superintendent 
of motive power of the Seaboard Air Line 
at Norfolk, Va., died on June 17. Mr. Roy 
was born on August 14, 1883, at Winooski, 
Vt. He entered railway service with the 
Boston & Maine as a machinist in 1905, 
later serving as a machinist in the employ 
of the Florida & East Coast. Mr. Roy then 
joined the Seaboard Air Line, serving 
successively as machinist, enginehouse fore- 
man, general foreman, master mechanic, 
general master mechanic, and assistant gen- 
eral superintendent of motive power, until 
May 18, 1936, when he became general 
superintendent of motive power of the Sea- 
board Air Line at Norfolk. 


C. L. MzisTER, mechanical engineer of 
the Atlantic Coast Line, died at Wilming- 
ton, N. C., on August 14. Mr. Meister, who 
was born at Brooklyn, N. Y., on June 22, 
1876, was a graduate of Stevens Institute 
of Technology in 1897, with the degree of 
mechanical engineer. He entered railroad- 
ing with the Erie in November of that year, 
and after serving as special apprentice and 
draftsman, he became a draftsman in the 
employ of the New Vork Central & Hudson 
River in November, 1901. In August, 1902, 
Mr. Meister went with the Atlantic Coast 
Line as chief draftsman, becoming mechani- 
cal engineer in March, 1906. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ. 
ing to the manufacturers, preferably 
on company letterhead, giving title 
State the name and number of th 
bulletin or catalog desired, when it i 
mentioned. 


MiLLING. CurTERS.— The Ingersoll Mil 
ing Machine Company, Rockford, Il 
Chart, 15-in. by 23-in, illustrating bas 
grinds for milling cutters for use on dit 
ferent types of material. Suitable :: 
mounting. 

* 


SELENIUM RectiFiers.—Fansteel Metal 
lurgical Corporation, North Chicago, I: 
Twelve-page booklet containing technica 
information, specifications, illustrations 
wiring diagrams, catalog listings and orde 
ing references on more than 130 standar 
Selenium rectifiers. l 


Low TEMPERATURE WELDING.—Euteck 
Welding Alloys Company, 40 Worth stret 
New York. Four-page folder, “The They 
of Soldering, Brazing and Low Temper 
ture Welding," tells how the Eutectic pr 
cess was discovered and explains what har 
pens when the Eutectic welding alloy 5 
deposited on the parent metal at low ter. 
peratures. 

* 

CABLE VULCANIZER.—Mines Equipmet 
Company, St. Louis, Mo. Twelve-page bel 
letin, RV-104, describes vulcanizers ix 
making a variety of repair and juncts 
splices on rubber cable; also pothead mo^ 
used with the same vulcanizers for makii 
cable terminals. 


EL AS Tic Stop Nuts.—Elastic Stop Ns 
Corporation of America, Union, N. |. 
Catalog and data book on self-locking nuts. 
Covers the hex, anchor, and clinch types = 
nuts, and illustrates their use in the so 
tion of difficult mee problems. 


Gear Repuction Uxrr. — Clevela:! 
Worm & Gear Company, Cleveland, Oh» 
Catalog, No. 300, Speedaire fan-coviel 
worm-gear reduction units. Details ^ 
Speedaire principle shown in Cutaway !- 
lustrations, charts, diagrams, and engine“ 
ing tables. 

+ g 

MzraL-CurriNG Saw.—Peerless Macht? 
Company, Racine, Wis. Twelve-page Bu. 
letin HC-50. Describes Hydra-Cut mete 
cutting power saw, with detailed specie 
tions for 7-in, ll-in, and l4-in site 
Data also included on manual and a 
matic conveyors for use with Hydra-C* 
machines. 

+ d 

STAINLESS-STEEL SHEETS. — Amer 
Rolling Mill Company, Middletown, Of 
Forty-page handbook of Design Data 
Stainless Steel Sheets for Structural P.. 
poses. Gives mechanical properties o 
stainless steels and derived design d 
some fundamental concepts of design the- 
to be considered when using stainless Sr 
at the high stresses where they are m 
effective; stress-strain data from te^" 
and compressive tests on high strength st?” 
less-steel sheets, etc. 
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MAKE PERFECT 
CONTACT 
EVERY TIME 


O trouble is experienced in 

car battery charging at busy 
terminals that are provided with 
Anderson Plugs and Receptacles, 
for sturdiness and reliability are 
built into every piece of Anderson 
Equipment. Knowing how for over 
40 years has been the keynote, 
plus correct design and materials, 
. which enables Anderson Plugs 
i : and Receptacles to stand the gaff 


^ of hard railroad service. 


"Anaan Pius 


and Receptacles 


are designed for the following railroad work, Air Condition- 
ing, Battery Charging, Marker Lights, Yard Receptacles, 
Platform Receptacles, Portable Tools, Telephones, Switch- 
boards, Welding, Cable Connectors, Couplers, Watertight 
Plugs and Receptacles, Turntables and Industrial Trucks. 


we ANDERSON r 


289-305 A Street, Boston 10, Mass. 
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OUT ON HIS FEET 


And so is that old lathe in your plant. Of course 
it can still run, still produce, — BUT HOW? 


Its percentage of scrap runs pretty high ; time 
has to be taken out for frequent readjustments ; 
the operations it can do are limited ; it is hard 
to operate; its undependable performance 
plays the devil with fine tolerances and drives 
the blameless operator almost to distraction. 
It’s a mechanical "slow down striker” on your 
production line. You’re money ahead to toss 
in the towel and get a brand new lathe. 


Get a lathe that turns at a profit as it trues 
your product . . . a lathe that when it's set, 
IS SET and turns out the work better and 
faster. Get one that is easy to operate . . . one 
whose range and variety of operations make 
it a machine tool of outstanding versatility. 
Get a New LeBlond Lathe. 


LeBlond is building tomorrow’s lathes 
today. They’ll help you meet to- 
morrow’s greater, keener competition 
with confidence. Write for catalog. 


THE R. K. MACHINE TOOL CO., CINCINNATI 8, OHIO, U. S. A. 


NEW YORK 13, 103 Lafayette St., CAnel 6-5281 
CHICAGO 6, 20 N. Wacker Dr., STA 5561 
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€ A CINCINNATI No. 56-72 Duplex 
Hydromatic Milling Machine equipped 
with special means for raising and lower- 
ing the spindle carriers. The operation cos 
sists of milling the faces of driving boses 


Parts for Rolling Stock Maintainance 


d Better... 
t^ 2 yu ; Machine Tools 
i 


Helpful literature on CINCINNATI Milling and Grind 

ing equipment for the railway repair shop may b 

obtained for the asking: “Milling With High Spe 

T Steel", M-1160, “Principles of Centerless Grinding’, 

, Keeping rolling stock on the move is the prime objective G-503-1, and “Cutter Sharpening Practice”, M-125; 


of every railroad maintenance man. Wheels, axles, bear- and other booklets that will be very helpful to operates 
ings, rods, driving boxes, shoes, wedges and other run- of milling and grinding machines in your shops will 
ning parts—made with machine tool precision—will sent free of charge. j 


better enable locomotive and cars to withstand today’s 


high speeds and heavier tonnages without breakdowns. As you consider modern methods of improving and & 


pediting the many jobs now in your repair shop dos! 
CINCINNATI Milling and Grinding equipment will hesitate to call upon our trained Field Engineers. Th 
keep rolling stock on the move without needless inter- will help you survey your shop for new, a 
ruptions, relieve manpower shortages and produce applications on more productive milling and grinding 
more and better parts at lower cost. machine equipment. 


THE CINCINNATI MILLING MACHINE 


CINCINNATI GRINDERS INCORPORAT 
CINCINNATI, 9,OHIO, U. S. A. 
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RAILWAY 
MECHANICAL ENGINEER 


Fairbanks-Morse 


Diesel-Electric Switcher 


Tue first unit of the complete line of Diesel-electric 
locomotives which Fairbanks, Morse & Co. plans to 
build in sizes up to 6,000 hp. for all classes of service 
on American railroads, announced in the June issue of 
the Railway Mechanical Engineer, is a 120-ton switcher 
driven by a 1,000-hp., six-cylinder, two-cycle, opposed- 
piston Diesel engine, with Westinghouse electrical equip- 
ment, including direct-connected generator, truck- 
mounted driving motors and electrical controls. The 
locomotive was built for and delivered to the Chicago, 


Milwaukee, St. Paul & Pacific with christening cere- ' 


monies at the Fairbanks-Morse plant, Beloit, Wis., on 
August 8 and placed in three-shift switching service at 
Milwaukee, Wis., where it is being thoroughly tested. 
Among the objectives sought in developing this loco- 
motive are high efficiency, low fuel consumption, low 
maintenance, smooth operation over a wide range, easy 
accessibility for inspection and repairs and high avail- 
ability. Referring to the table, it will be noted that 
the locomotive weighs slightly over 120 tons, loaded 


e 
LL 
WW 


— — 


Milwaukee acquires first 
120-ton, 1,000-hp. Diesel 
locomotive to be driven 
by a Fairbanks-Morse O-P 
type engine and Westing- 
house electrical equipment 


ready for service, and develops a starting tractive force 
of 61,130 Ib. at 25 per cent adhesion. It is designed 
to operate safely at speeds up to 60 m. p. h. and to nego- 
tiate curves with a minimum radius of 80 ft. In Mil- 
waukee practice, the minimum permissible speeds with 
this locomotive have been set at 7.5 m. p. h. for one-half 
hour and 9.1 m. p. h. for one hour and for continuous. 
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Fairbanks-Morse switcher for the Chicago, Milwaukee, St. Paul & Pacific 


Railway M 
OCTOBER, 144 Engineer 
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A feature of this locomotive is the fact that from 
the deck down it represents well-tested construction with 
no particular innovations in design. The one-piece cast- 
steel underframe and truck frames are General Steel 
Castings design, with springs, equalizers, journal boxes, 
bearings, wheels and axles conforming to current Mil- 
waukee standards. The two four-wheel trucks have 614- 
in. by 12-in. journals and are equipped with Edgewater 


40-in. heat-treated steel wheels and A. S. F. unit-cylinder 


clasp brakes. Four driving motors are applied, one on 
each axle with spring-nose suspension from the truck 
frame, the wheel and axle assembly being easily remov- 
able with each motor. Renewable hardened-steel wear 
plates and liners are installed on the truck pedestal jaws 
and also on the plain friction side bearings. 

The draft-gear pockets are cast integral with the 
underframe and Edgewater ring-spring draft gears are 


The instrument board and air-brake pedestal in the cab seen through 
the engineman's window 
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General Dimensions and Weight of New Milwaukee 1,000-Hp. 


Diesel Switcher 
Width: overall, ft. «10 
Width of power plant compartment, ft. 


Height above rail (max.), ft.-in. ... 14- 6 
Length (inside knuckles), ft-in. .................. . 48.10 
Wheel base, each truck (rigid), 8 
Truck center spring, ft. in. 28. 6 
Number of drivers, pairs 4 
Diameter of drivers, in. 40 
7% (IM: 5 + a E Paoli —-¹u ea ve ake 6% by 12 
Minimum radius of curve, ft. 80 
Weight on drivers, ready for service, lb. 244,520 
Tractive effort, starting at 25 per cent adhesion, Ib.. . 4.2.92 61,130 
Maximum safe speed, m.p.h. 60 
Supplies (total capacity): 
uel oll, ß epe x erba ze p ee 25.250 
Lubricating oil, gals. «2.200 
“engine cooling water, 200 
r ³ A A ates AE ees E 28 


installed. The A. S. F. vertical-plane swivel couplers are 
A. A. R. standard Type E, top- operated. 

The locomotive cab and hood are substantially built 
of steel with sections of the hood over the engine and 
generator removable. Steel doors on each side and on 
the front radiator compartment make the interior of 
the hood easy of access for inspection and servicing. 
The cab is thoroughly insulated, equiped with safety 
glass on all windows, with air-operated window wipers, 
with one cushion swivel seat on the right side and a 
portable, movable, auxiliary box-type seat on the left. 
The cab is heated when required by a Kysor hot-water 
heater, and a Vapor 4015 standby heater is installed to 
maintain the desired minimum temperature of engine 
cooling water when the locomotive is not in use and 
subject to freezing temperatures. Suitable louvers sup- 
ply air for the engine and ventilating purposes and auto- 
matic shutters and a variable-speed motor-driven fan 
provide for temperature regulation. 

The control stand, located at the left of the engine- 
man’s position, carries in a single unit control levers for 
the Westinghouse Schedule 6 DS straight and automatic 
air brake, King bell ringer, Brewster sander and the 
instrument panel. Mounted on this panel are a single 
lever-type throttle control and reverser, control switch, 
exciter-field switch, load ammeter, lube- and fuel-oil 
pressure gauges, necessary temperature gauges, wheel- 


Fairbanks-Morse 1,000-hp. 
O-P Diesel engine direct- 
connected to the West- 
inghouse generator 


i hanical Engineer | 
Railway MEC TOBER 1 


p indicator, high water-temperature indicator, air- 
ake gauges, engine shutdown lever and switches for 
| lights, including engine starting, heaters and fuel oil 
imp, etc. The Pyle-National headlights are equipped 
ith 250-watt lamps. 

The Westinghouse, two-stage, three-cylinder air com- 
essor is mechanically driven through flexible coupling 
nnection to the main engine, and includes an inter- 
oler, unloader and air-intake filter. The displacement 
full engine speed is 246 cu. ft. per min., and 92 cu. ft. 
r min. at idling speed. Four sand boxes have a total 
pacity of 28 cu. ft. and sand traps are arranged for 
nding both leading wheels in either direction. 


Features of the Electrical Equipment 


The Westinghouse single-bearing electric traction gen- 
ator is connected to the engine through a flexible 
upling, separately excited from an exciter generator 
ounted on the main generator and driven by V-belt 
om the shaft extension. The auxiliary generator part 
| the exciter-generator unit supplies power for one 
action-motor blower motor, controls, lighting and bat- 
ry charging. 

A special generator, supplying current for the motor- 


The hood removed to show the top of the O-P engine 


driven radiator fan, is driven by V-belts from the shaft 
extension of the compressor. It is mounted on a bed- 
plate and carries the rear traction motor blower runner 
on its shaft extension. 

The front traction-motor blower is motor driven. It 
is of the series type with power supplied by the auxiliary 
generator. Motor and blower are built into a single unit. 
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The control panel is accessible for the cab 


Four Westinghouse 362-D series-wound axle-hung 
traction motors with forced ventilation and single reduc- 
tion gearing are installed in the four-wheel trucks. Class 
B insulation is used on all generators and motors. Con- 
trols are remote electro-pneumatic, 125-volt, single sta- 
tion. The control equipment is arranged to operate a 
group of two motors in series and two groups in parallel, 
with full field and the same connections with shunted 
field. 

The No. 1 and No. 3 traction motors and the No. 2 
and No. 4 traction motors are permanently connected, 
which maintains a maximum of traction in case of slip- 
page of either lightly loaded driving axle. A single 
lever control is used for reversing and throttle. 
The main engine is equipped with Westinghouse load 
control to give maximum power output and overload 
protection under all operating conditions. The engine 
is started electrically with power from an Exide 56-cell 
batterv through a main-generator starting winding. A 
lever key protects the locomotive when the operator 
leaves the cab, the engine being stopped and all controls 
opened when the key is removed. 


Characteristics of the Diesel Engine 


The Fairbanks-Morse O-P, or opposed piston, Diesel 
engine, installed the new Milwaukee switcher, is essen- 
tially the same type as that so extensively and success- 
fully used in naval service during the war and also in six 
two-car streamline trains, built for the Southern by the 
St. Louis Car Company in 1939. The engine utilizes the 
two-cycle principle and has a vertieal bank of six cylin- 
ders with two 8I&-in. pistons operating on ‘a 10-in. stroke 
in each cylinder and hence requiring two crank shafts. 
This engine is designed to develop 1,000 brake horse- 
power at 800 r. p. m. to the traction generator plus all 
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power needed for auxiliaries. The idling speed is 350 r.p.m. 

The underlying principle of the O-P Diesel engine 
is the use of a plain open-end cylinder in which combus- 
tion takes place in the center of its length between two 
pistons which move away from each other, and in doing 
so uncover the exhaust and air inlet ports, thus eliminat- 
ing all valves. The pistons controlling the air inlet 
ports are connected to the upper crankshaft while those 
controlling the exhaust ports are connected to the lower 
crankshaft. The two crankshafts are mechanically con- 
nected by means of a vertical shaft with spiral bevel 
gears and a spring coupling, thereby transmitting power 
from the upper to the lower shaft and maintaining the 
proper timing between the upper and lower pistons. In 
reality, therefore, with a pair of pistons in each cylinder, 
the six-cylinder engine becomes a 12-cylinder engine. 
Engines of this type are made in various sizes having 
from 3 to 10 cylinders and ranging from 150 hp. to 
2,000 hp. 

The cycle of operation in the O-P engine begins with 
the movement of the pistons from their outer dead 
centers. After the pistons have covered the exhaust and 
air inlet ports, the air between the pistons is compressed 


Cross-section of Fairbanks-Morse O-P Diesel engine 
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and as they approach inner dead center, fuel is injected 
into the combustion space where the heat generated du: 
ing the compression of the air ignites the fuel. Com- 
bustion and the resulting expansion, forces the pist 
outward on the power stroke, thereby delivering work 
to the crankshafts. 

The burning and expanding of the gases continues 
until near the end of the powerstroke. At this point 
the lower piston uncovers the exhaust ports allowing 
the burned gases to escape to the atmosphere. T» 
upper pistons next uncover the inlet ports and air, sup 
plied by the blower, rushes into the cylinder, cleans ox 
the. burned gases and at the same time produces: 
whirling motion in the scavenging air which continue 
throughout the compression stroke and injection perio 
and contributes to the combustion of the fuel. 

With cylinders 8% in. in diameter and 10 in. stroke, ï 
is possible to develop in excess of 200 hp. per cylinder 
with the O-P Diesel engine design. This represents 
power output available to the traction generator, The 
lower crankshaft leads the upper by 12 deg. to give 
proper timing of the opening and closing of the ile 
and exhaust ports. The lower crank develops about € 
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Vertical-drive connection between the upper and lower crank shaft 
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One of the water-jacketed cylinder sleeves 


ver cent of the total power and the upper crank, which 
lrives auxiliary equipment, including the blower, de- 
'elops the remaining 20 per cent. 

The engine is a complete self-contained unit with at- 
ached rotary type blower, fuel, lubricating oil and water 
dumps. The main frame or cylinder block is of welded 
onstruction. Both crankshafts are a cast chrome-nickel- 
nolybdenum alloy and the bearing surfaces are ground 
nd polished to give an accurate durable wearing surface. 
Che shafts are supported in the main frame by removable 


earings between each cylinder and at each end. Con- . 


lecting rods are one-piece steel forgings fitted with 
emovable wristpin bearings and removable crankpin 
earings. All crankshafts and connecting rods are drilled 
or passage of the lubricating oil for lubrication of the 
earings and piston cooling. A crankcase ventilating 
ystem is provided which also prevents oil leaks. 

The scavenging air blower is of the multiple spiral 
obe, positive-displacement type, driven from the upper 
rankshaft by means of helical gears and the timing of 
he impellers is positively maintained by precision gear- 
ng. Both exhaust manifolds are water cooled and re- 
novable without major disassembling. 


allway Mechanical Engi 
CTOBER, 1944 ^ anor" 


The governor is of the Woodward hydraulic type and 
controls the quantity of fuel delivered by the injection 
pumps to the fuel injection nozzles. Provision is made 
for adjusting the governor to vary the engine speed to 
meet the requirements of the specific installation. A 
built-in overspeed governor automatically shuts down 
the engine if the speed exceeds a predetermined maxi- 
mum limit. 

A built-in rotary-type fuel supply pump is furnished 
which delivers fuel from the service tank through suitable 
filters, to individual fuel injection pumps for the two 
injection nozzles in each cylinder. 

Water for cooling the engine is supplied by a built-in 
gear-driven centrifugal pump. The built-in lubricating 
oil pump is of the herringbone gear type and furnishes 
lubrication for the entire engine including main bearings, 
piston pin bearings, camshaft bearings, etc. thereby 
eliminating the hand oiling of any of these parts. 
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Calculated performance of the Milwaukee 1,000-hp. switcher 
` built by Fairbanks-Morse 


The motor trucks are of conventional design 
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Growers and Shippers Study 


Retrigerator Car 


As a result of action taken at the annual meeting of the 
United Fresh Fruit & Vegetable Association held this 
year, a committee was appointed to study refrigerator 
cars and the rail transportation of fresh fruits and vege- 
tables. The association, recognizing that few cars were 
being built during the war and that those in service were 
wearing out at an accelerated rate because of wartime 
demands, felt that a fairly extensive new construction 
and rebuilding program would be required after the war. 
Its action in appointing the committee was intended to 
provide a careful consideration of needed improvements 
in design to be adopted as standard for new cars. 

The first aim of the committee was to arrive at a prac- 
tical and workable program, representing the common 
needs and wishes of the majority of shippers and receiv- 
ers, and to make this suggested program known to the 
railroads and private car owners. Despite the fact that 
the general opinion had been that shippers could not 
agree on any common standard design of refrigerator 
car, a considerable degree of unanimity was achieved 
and is represented in the complete report. The commit- 
tee voted unanimously that the chairman, John N. Kelley, 
manager fruit transportation, Fruit Dispatch Corpora- 
tion, New York, bring its action to the attention of the 
carriers, the private car lines, the A. A. R., the United 
States Department of Agriculture and all other interested 
groups, requesting their support in the realization of a 
program which would insure the incorporation of certain 
features in new or rebuilt cars to be constructed now or 
after the war. As proposed, the program indicates the 
committee’s feeling that the interests of all would be 
served best by a general-service. car, built and equipped 
to serve the requirements of shippers of all fresh fruits 
and vegetables, and designed to provide adequate refrig- 
eration, heating and ventilation for all of these commodi- 
ties. Recognition was accorded the fact that special cases 
might require special sizes or types of cars but the gen- 
eral-purpose car was deemed most desirable as providing 
satisfaction to the greatest number of shippers. The 
specified use of ice or ice and salt as refrigerants was not 
intended to exclude further testing of other methods 
but the committee felt that immediate suggestions for car 
construction could not include either refrigerating or 
heating devices which still require further development. 

The committee recommendations are: 

1—Dimensions.—Great stress was placed on the impor- 
tance of having the inside dimensions of the cars uniform, 
because lack of uniformity in this respect complicates 
the proper loading of many packaged commodities. These 
dimensions are to be the same as those called for in the 
specifications of the A. A. R. standard freight refrig- 
erator cars, ice, ventilated type. suitable for fruits and 
vegetables, as covered in the A. A. R. specification dated 


March 1, 1940: , 

Inside clear length between bunkers, ft. inn 33.2 
Inside width between lining, ft. inn. 8.3 
Inside height, floor to ceiling, ft-in. ..........00 00,2. 7-9* 
Inside height, floor-rack to ceiling, ftin. 2.0.0... ccc cece cea ce 7-3 


The members expressed themselves in favor of these 
dimensions because most of the cars built in recent years 
have had these dimensions and have proved very satis- 
factory in service. 


*Minimum—To be increased to 7 ft. 1014 in. to accommodate blower fans. 
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Design 


Report favors general-purpose 
car — A. A. R. dimensions fol- 
lowed — Provides car builders 
with users’ thoughts on design 


2— Metal under-frames, metal framing, metal outside 
sheathing, and the use of metal and waterproof plywood, 
wherever added strength, rigidity and shape retaining 
can be óbtained by their use. It is urged also that the 
railroads be requested to use the lightest weight metals 
possible, consistent with the required strength, and to use 
aluminum or other alloys where suitable. Due considera- 
tion should be given to reducing the weight of the car 
as much as possible, consistent with good construction, 
to the end that the cost of handling perishable commodi- 
ties may not be unduly high because of excessive dead- 
weight transported. . 

3—Steel wheels, easy riding trucks and improved draft 
gears to enable cars to travel at high speeds and to ab- 
sorb vertical and horizontal shocks that would otherwise 
be transmitted to the load. 

4—Insulation to be Hairfelt or Hairinsul, with & value 
of not more than .27, or an insulation the equivalent oí 
the hair. Insulation to be installed in continuous blanket 
form with as few breaks in each layer as possible, and 
in the following minimum thicknesses, based on the 4 
value of .27: 4 in. in the floors and roof; 374 in. in the 
side-walls and ends. i 

5 Vater ice to be retained as the source of refrigera- 
tion in new equipment, leaving other forms of refrigera- 
tion for further study, tests and practical trials. 

Strong preference was stated for the end ice-bunkers 
vs. overhead ice-bunkers, the chief factors being no satis- 
factory method yet developed of heating with portable 
heaters in overhead bunker cars; too many hatches to 
maintain ; too slow icing ; probable too high cost of main- 
tenance; and generally, hesitancy to go forward with 
high center-gravity cars with these obvious difficulties. 
in view of the high-speed schedules generally wanted. . 

6—Bunkers to be equipped with collapsible bulkheads. 
half-stage icing and bunkers to have total capacity of not 
less than 11,000 Ib. Hatch plugs and vent covers to be 
of the direct ventilating type, with special attention given 
to tight-fitting plugs and easily adjusted ventilators. 

7—Fans. Cars to be equipped with blower type fans. 
operating beneath the floor racks the entire width of the 
car near the bottom bulkhead openings. Fans to be belt- 
driven from the wheel tread and the air circulated un- 
wards through the bunkers so as to discharge cold air 
over the lading through the top openings. These fan: 
to be equipped so they can be operated by electric motors 
when the car is not in motion. 

8—Temperature-indicating devices. Cars to be 
equipped with distant reading temperature: indicating de- 
vices that will enable inside temperatures to be determined 
from the outside of the car at two points—one at the 
floor and one at the top, center of car. 
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Appearance. The car to be distinctively new in ap- 
pearance. While it is recognized that it is not practical 
actually to streamline each car for wind resistance, all 
members stressed the importance of having streamlining 
as far as it is practical to do so, consistent with good and 
efficient construction. 

It was considered highly important that the car con- 
aining the above recommended features should also bear 
he outward marks of change, so as to render a more 
;xlasing, distinctive appearance—in short, a car that 
would have “sales appeal.” 

In addition to the above, the committee felt it should 
isk the carriers and private car lines to give serious con- 
sideration to the further improvement, with a view to 
the eventual adoption of the following: 

A—Car heaters. While car heaters are recognized as 
10t being an integral part of a refrigerator car, it was 
‘elt that the railroads should be notified of the commit- 
ee's interest in the development of an improved rugged 
neater, that could be thermostatically controlled. The 
orevalence of over-heating and freezing due to the failure 
of the present heaters constitute a major worry and the 
development of a better heater is of paramount im- 
portance. 

B—Air space—side-walls. If it is possible to maintain 
the inside dimensions as outlined above and provide ade- 
quate insulation without exceeding the permissible over- 
all width of the car, it is requested that an air space of 
not less than one inch be provided between the main 
wall and the inside lining of the car. This air space to be 
open top and bottom so as to provide for free circulation 
of air behind the lining for the better protection of solid 
loads against heat and cold. 

C—Load dividers. The railroads are requested to fur- 
ther study load dividers, with the view to developing a 
type that can be permanently installed. 

D—Double-deck floor racks. Development of a prac- 
tical double-deck floor rack to be built in cars so that 
when lifted or folded out of the way, it will not interfere 
with standard loads, yet one that will permit the loading 
of hagged products, such as oranges and onions, without 
crushing the bottom tiers. 


Good 
Housekeeping 


The following comments on the practical importance and 
value of good housekeeping in railway plants and facili- 
ties are taken from a bulletin under that title, recently 
issued by A. B. Wilson, superintendent motive power, 
Southern Pacific, Sacramento, Calif. 

How would you like to work in the cleanest shop, 
enginehouse, or office in the world? Since we spend 
most of our waking hours at our jobs, most of you will 
say, "T would like it." Well, you can have it right where 
you are, if you are willing to exert a little head-work and 
some physical effort to fulfill your desire. 

There are several good business reasons why good 
housekeeping is a “must do" in our organization: ` 
_ 1—The morale is higher in clean, attractive surround- 
ings, 

2—Such surroundings indicate good supervision. 

—Good supervision coupled with good morale insures 
maximum production. 

4—Good housekeeping is the best insurance from acci- 
dent and fire. 

All of which brings forth praise from the manage- 
ment and this in turn makes everyone happy. 
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The paramount psychological and biological desire of all 
human beings is to secure as much happiness and avoid 
as much pain for himself as possible. It is very painful 
to most of us to be criticized every time our officials 
inspect our plants and find them untidy. Good house- 
keeping is not a luxury but a business necessity. In 
fact it is just as important to do a good job of house- 
keeping as it is to do a good job of repairing equipment. 

Several years ago an enginehouse foreman at a small 
point was visited by a Federal I. C. C. inspector. The 
inspector started talking about most everything beside 
the business at hand. The foreman, who had an un- 
warranted fear of Federal inspectors in general, was on 
pins and needles wondering what he would find and re- 
port when he made his inspection. Finally he said to the 
inspector: “When are you going to inspect these loco- 
motives?” The inspector replied, “I am in no hurry; 
when I go to an enginehouse and it is nice and clean and 
in order I do not expect to find many defects. When I 
find a place that is dirty and untidy I get out all the pen- 
cils I have and sharpen them, because I know I am going 
to need them.” 


A good many of our supervisors contend that a lot of 
laborers are needed to keep a place clean. This is an 
erroneous viewpoint. One careless employee can make 
enough mess to keep several laborers busy cleaning up 
after him. What we have to do is to sell the idea of 
good housekeeping to every man in the plant, make him 
want to have a clean place to work and be willing to help 
keep it clean. In other words, stop making dirty condi- 
tions that have to be cleaned up. 


By what line of reasoning could we justify an oiler car- 
rying an oil can around that leaked, or sloshed over, 
and another man to follow him around to clean up after 
him; or brickman throwing brick out of a firebox, or 
sand out of a front end onto the floor for someone 
else to clean up, when he could just as easily have 
shoveled it into a refuse wagon. It does not cost a 
cent more or require any more effort to place material 
or tools in order when delivered to any given point, than 
it does to place them without regard to order, thus 
creating an unsightly condition. 


“Head-Work” Counts 


Several years ago a small terminal was visited that 
had formerly been an important point handling lots of 
power; because of extending crew terminals it was re- 
duced to small proportions. All the buildings and facili- 
ties were still intact and used daily by a small force. 
We were amazed to see how clean and orderly the plant 
was maintained, and asked the machinist who was in 
charge how he accomplished such outstanding results. 
Here is what he said: “Well, there are only three of us 
here—myself and two engine watchmen, one on each 
of the night shifts. We got together and agreed that 
each one of us would clean up after himself and that the 
plant would be divided into three areas, and each one 
of us would be responsible for keeping our assigned 
area clean.“ 

The results were amazing, and it is our contention 
that if three men can do this, 30 or 300 or 3,000 men 
can do the same. It is simply a matter of getting to- 
gether and doing the job. 

Our top officers insist that “good housekeeping” is an 
absolute necessity, and when promotions are made you 
can be assured that “good housekeeping” is duly consid- 
ered ; in many cases the fact that a man was a good house- 
keeper has swung the balance in his favor. 
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A 15,000-gal. tender with water scoop and venting arranged for taking water without loss of speed 


Scooping Water at 80 M. P. H. 


Severat years ago the New York Central began a pro- 
gram of development of the method of scooping water 
from track pans looking toward an increase in the train 
speed at which water could be taken effectively. The 
first step in the program was improving the tender water 
scoop to increase its capacity and the efficiency with which 
it delivers water into the tender tank. 

The standard scoop had a deep mouth and was reduced 
in cross-section to a minimum area of 69 sq. in. at the 
first joint back of the mouth of the scoop. The axis of 
this joint of the scoop intersected the surface of the water 
at a relatively steep angle, thus tending to push the water 
forward in the trough in the form of a wave in advance 
of the mouth of the scoop. The redesigned scoop, which, 


like the earlier standard, has two flexible joints, is shaped . 


to extend into the water pan at a relatively flat angle 
with the mouth reaching forward sufficiently to take in 


Observer's platform for the water-scoop test 
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New York Central has evolved 
an efficient scoop and a sys- 
tem of tender venting which 
permits locomotives to take 
water without. reducing speed 


at least part of the wave built up in advance of the scoop 
by its movement through the water. The cross-sectional 
area of the new scoop is uniformly 104 sq. in. from the 
mouth to the inside of the tender bottom. 

The new scoop was developed and comparative tests 
were conducted in 1939. The former standard scoop de- 
veloped its best efficiency at about 45 miles an hour. The 
new scoop does its best at about 75 miles an hour. The 
tests were run on a 2,000-ft. track pan with an actual 
water scoop distance of 1,700 ft. With a 7Y4-in. scoop 
setting the new scoop delivered 6,953 gals. into the tank 
at 60 miles an hour, an increase of 42 per cent over 
the performance of the former standard, and at 75 miles 
an hour delivered 7,113 gals., an increase of 48 per cent 
over the performance of the former standard scoop. At 60 
and 75 miles an hour, respectively, the new scoop spilled 
1,938 and 1,520 gals., a reduction of 54 and 64 per cent, 
respectively, over the spillage from the operation of the 
former standard scoop at these speeds. 

For raising and lowering the water scoop air is ad- 
mitted to one end and exhausted from the other end of 
the cylinder through a valve on the front of the tender. 
By the incorporation of quick air-release valves in the 
air lines adjacent to the cylinders so that the exhaust did 
not have to flow back through the long line to the valve. 
the time of lowering and raising the new scoop was de- 
creased about 54 per cent as compared with the former 
standard arrangement. This increase in the speed of 
operation has increased the distance through which water 
can be taken with the same margin of safety. This, it 
was estimated, would add some 600 gals. to the figure: 
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which were attained in the tests before the incorporation 
of the quick release valves. 

As locomotives were equipped with the new scoops 
water was taken from the track pans at speeds up to 80 
miles an hour. Then occasional cases of broken cab and 
coach windows on trains passing at water pans began 
to be reported. A series of test runs were, therefore, 
planned in order to determine definitely what happened 
on the tender during the periods of scooping. In this 
work a motion-picture camera was used. A platform was 
built over the back part of the coal space to accommodate 
camera and observers. Water was taken at speeds from 
45 miles an hour up to 80 miles an hour. At the higher 
speeds water began to be discharged from vents in the 
vertical wall immediately back of the coal space within 
two or three seconds after the scoop had been dropped 
into the pan and soon thereafter the water began to 
spray out from under the cistern cover with evidence of 
considerable pressure. The top of the tank back of the 
coal space was soon filled with water which then splashed 
over the side coping in waves, providing water in sufficient 
body to account for the damage which was being re- 
ported. Indeed, at the higher speeds the pressure was 
so great that the lock of the cistern cover was forced 
and the cover blown open, to release an out-rushing 
column of solid water. In these tests the conditions were 
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purposely made abnormally severe by starting each run 
with the tank about two-thirds full and delaying the 
pick-up of scoop until the end of the pan was reached, 
thus deliberately causing an excessive overflow. 

Then began the development of a system of venting 
the tender tank to relieve the air and water pressure built 
up by the in-rush of the water from the scoop. As the 
drawing shows, the water is carried upward and back- 
ward in a closed conduit which gradually increases in 
cross-sectional area to a point just under the coal pit 
slope sheet. Here, the direction is reversed so that the 
water is directed down the underside of the slope sheet 
against a V-shaped divider which diverts the water to the 
side compartments and up to the front of the tank. 

There are seven vents, each 6 in. in diameter, along 
each side of the tender tank, which open at the top of the 
water space. Five of these are carried through return 
bends above the top of the tank, back through the water 
space and thence down to outlets through the water- 
bottom tender frame. In addition to these vents, a 600- 
gal. auxiliary overflow reservoir is located above the 
tender water space immediately back of the coal space. 
This reservoir is divided by space in the center required 
to take the coal-pusher cylinder. Two of the vents on 


each side of the center extend down from the top of the 
reservoir to outlets through the bottom of the tank. 


All vent pipes to be cut to suit frame 
contour, allow 8 extra for welding. 


Front elevation of the tender showing three recesses for try cocks in 
the side of the water leg and the top try cock in the return bend of 
the front vent pipe 


Aa 


= — — 


—— 


: Syphon Breaker 
and Shield 


CX» T» 
à 
tO} 


ET. X 


h lead from the top of an auxiliary overflow reservoir immediately back of the coal space 
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Some of the vent return bends in the coal space 


To relieve the cistern cover from the severe pressure 
to which it was formerly subjected an inside trap door 
is hinged to the bottom of the cistern and arranged with 
a counterweight to keep it normally closed. This, in 
effect, acts as a check valve, opening under the weight of 
the water from a water column but closing against the 
water pressure inside the tank when scooping water. 

In the return bend at the top of each vent pipe is a 
l-in. vent which extends out through the side of the 
tender and discharges behind a small shield. These pre- 
vent syphen action after the scoop has been raised. 

By this means all water discharged from the tender 
during the scooping operation is delivered below the 
bottom of the tank and no water is spilled from the top 
of the tender. Considerable development work was 
required to determine the correct angle at which the water 
should be delivered to avoid damage to ballast either on 
the track under the locomotive, or on those immediately 
adjacent to it. After trying several arrangements it was 
found that satisfactory results were obtained by directing 
the water downward at an angle of 45 deg. from the 
horizontal and toward the rear at an angle of 30 deg. 
outward from a line parallel to the center of the track. 
This delivers the water to the pavement with which the 
area between the tracks is covered at water-pan locations. 

On one water leg at the front of the tender are three 
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gauge cocks for the fireman’s use in determining the 
water level in the tank. Two additional cocks have been 
added, one to the tank top and one to the front of the 
return bend extension on the front vent pipe. The loca- 
tions of these vents are shown in the drawing. Just 
before reaching a water-pan location where water is to 
be taken the fireman first opens the try cocks. The scoop 
is then dropped into the water pan. A nominally full 
tank is indicated when water flows out of the tank top 
try cock and the maximum amount of water has been 
scooped when water flows from the upper try cock on 
the forward vent elbow. 

The tender overflow equipment has been installed on 
the tenders of the Class L-4B 4-8-2 type locomotives 
delivered by the Lima Locomotive Works in December, 
1943, and 60 new large capacity tenders now under con- 
struction will have this arrangement. Other locomotives 
are being equipped by the railroad in its own shops. The 
LAB locomotives are essentially the same as the L-4A 
type delivered by the same builder early in 1943. They 
develop a tractive force of 59,900 Ib., have 72-in. driving 
wheels, and have 26-in. by 30-in. cylinders and an indi- 
cated horsepower of 5,200 at 73 m. p. h. The boiler 
pressure is 250 Ih. ner sq. in. There is 4.676 sa. ft. of 
evaporative and 2,082 sq. ft. of superheating surface. 

The tenders on the new locomotives have a capacity of 
15,200 gals. of water and 42 tons of coal. They are car- 
ried on two six-wheel trucks, with 6½ -in. by 12-in. 
journals fitted with SKF roller bearings. 


One of the L-48 type locomotives built by the Lima Locomotive Works with tenders designed for scooping water at high speeds f 
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EDITORIALS 


Comparative 
Age of Railway Cars 


Some interesting figures, just released by the American 
Railway Car Institute, cover the age of freight-carry- 
ing cars and passenger train cars on Class I railways, 
as of January 1, 1944, and show what drastic steps 
must be taken to acquire new car equipment just as 
soon as practicable if the car inventory is to be kept 
within any kind of reasonable limits from an age 


Age of Cars on Class I Railways, January 1, 1944 


Freight cars Passenger cars 
13 


1 to 5 years old .85 per cent 2.35 per cent 
6 to 10 years ou q 8.65 per cent 4.71 per cent 
11 to 15 years old .... 8.98 per cent 8.35 per cent 
16 to 20 years old .... 20.79 per cent 22.89. per cent 
21 to 25 years old .... 17.03 per cent 12.32 per cent 
Over 25 years old 30.7 per cent 49.38 per cent 


standpoint. The accompanying table tells a story more 
eloquent than words. 

In general, the freight-car picture appears more fa- 
vorable on a percentage basis than conditions in the 
passenger field, but not much. With a total ownership 
of 1,756,634 freight-carrying cars on Class I railways, 
243,301 cars, or 13.85 per cent are from one to five 


years old. About 539,329 cars, or 30.7 per cent, are 


over 25 years old. An examination of detail figures of 
the individual carriers shows how much better off 
some are than others, as regards the age of freight 
equipment. Most box cars, for example, are probably 
between 11 and 20 years old, but on a number of large 
roads more than half of their box-car equipment is over 
25 years old. By way of contrast, there are a few roads, 
generally smaller in size, which have 50 per cent of 
their box cars less than five years old. This indicates 
that a real program of replacing worn-out box cars 
has been followed during the last five years and the 
toads which adopted this procedure will undoubtedly 
benefit from increased earnings and reduced mainte- 
nance expense of the new equipment. 

In the field of passenger-train cars on Class I car- 
tiers, the total ownership is 37,940. About 890 cars, 
or 2.35 per cent of the equipment, are one to five years 
old and 18,737 cars, or 49.38 per cent, are over 25 years 
old. The percentage of cars less than five years old is 
substantially smaller and the percentage of cars over 
25 years old substantially higher than in the case of 
freight equipment. 

Again, reference to the records of individual roads 
shows that, in most cases, there are more coaches over 
25 years old than in any other of the five-year age 
groups. The status of Pullman equipment is substan- 
tially better than that of railroad-owned cars, only 
31.02 per cent of Pullnian cars being over 25 years old 
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and 12.64 per cent from one to five years old. The 
total number of Pullman cars is 7,121. Of the 37,940 
railroad-owned passenger train cars, 17,940 are coaches; 
2,649 combination coaches, 13,281 head-end cars; 523 
parlor, lounge, observation; 1,591 diners; 1,785 postal ; 
and 171 miscellaneous. It has been estimated that the 
railroads will need 3,000 new passenger cars a year 
for five years after the war to bring the age inventory 
of this class of equipment cars within reasonable limits 
and, even more important, elevate the potential service- 
ability and customer appeal of passenger cars until the 
railroads will be in a position to meet every modern 
competitive demand. 


Radio Channels 
For Railroad Service 


To establish reasons for allocating radio channels to 
the railroads for train communication and other needs, 
a hearing was held in Washington, D. C. (September 
13-18) before the Federal Communications Commis- 
sion, The three commissioners sitting were Paul H. 
Walker, chairman,.Norman S. Case and E. K. Jett. 
Both railroad and manufacturers’ representatives pre- 
sented testimony. Much of the testimony concerned 
the relative merits of space radio systems and of the 
carrier system, which does not require wave channel 
allotments, but the evidence clearly indicated that the 
railroads can use both to considerable advantage. The 
report of Committee No. 7 of the Radio Technical 
Planning Board, presented by J. F. Niesse, assistant 
superintendent of telegraph, New York Central, and 
chairman of the committee, requests 141 channels. This 
request is based on conditions in the Chicago area 
where a maximum number of roads converge, and it 
was explained that the railroads might not require 
exclusive rights to all these channels and that they 
were prepared to move from the 150-300 megacycle 
channels to higher frequencies when technical develop- 
ment miade this possible. 

If the railroads are to receive channel assignments, 
it is necessary for them to prove that use by the rail- 
roads is in the public interest and there are many de- 
mands for space in the radio spectrum. 

Unfortunately for the railroads’ case, experience 
with train communication indicates that it is primarily a 
means for improving railroad operation and it is difficult 
to prove that it is primarily a safety device. Up to 
date, its use has been mostly experimental. This means 
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there is little compiled safety evidence to its credit 
among railroad operation records and any such evidence 
must of necessity accumulate slowly, since railroads are 
so well protected by many safety measures. 

It is of course possible to say that end-to-end com- 
munication will permit the conductor to advise the 
engineman of hot journals, dragging equipment and 
clearance at switches and that it will obviate any need 
for braking a long freight train from the rear. Its use 
for notifying dispatchers of derailments, stalled trains 
and obstructed track is obvious, but most of the safety 
qualities are intangibles. 

Probably the most convincing evidence was pre- 
sented by J. H. Aydelott, general manager, Chicago, 
Burlington & Quincy, who said that safety is dependent 
on orderly operation, and since train communication 
facilitates orderly operation, it also promotes safety. 

Nor is safety the only advantage accruing to the 
public from the use of train communication systems. 
The railroads have proved themselves the most valuable 
form of domestic transportation in time of war and 
they must be maintained as such for any future emer- 
gency. In the post war period, the country must build 
back and for this purpose it will require the fast, effi- 
cient, low cost, mass transportation which only the 
railroads can supply. Both efficiency and safety are 
in the public interest. 


What Do the 
Shippers Want? 


The depression of the early 1930's brought to light 
the fact that highway competition had been encroach- 
ing on the railway monopoly since the close of World 
War I. Since then there has been a growing realiza- 
tion among railwaymen that the patron's opinion of 
every aspect of railway service has become of greater 
importance than the convenience of the operating de- 
partment in determining how the service shall be 
rendered. Temporarily, the importance of this fact 
has been obscured by the willingness with which rail- 
way patrons have conformed to the needs of the rail- 
ways in matters such as capacity loading and prompt 
unloading of freight cars. But once the second world 
war is behind us, the situation will be reversed and 
again the railways will have to adapt themselves to 
the shippers' desires. 

It is, therefore, a matter to be given serious atten- 
tion by the railways and private car owners when an 
association of refrigerator-car users proceeds to study 
its needs and to formulate them in terms of a speci- 
fication for the refrigerator car which will best satisfy 
its members. 

Elsewhere in this issue is printed the report of a 
committee appointed by the United Fresh Fruit & 
Vegetable Association to consider and report on 
needed improvements in design to be incorporated in 
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the new refrigerator cars which will be built aft 
wartime restrictions on the use of materials have ber 
removed. The report reflects a highly construc: 
attitude on the part of this group of shippers. | 
general, it evidences a recognition of the differ: 
between features which have been in service lm 
enough to have demonstrated their practicability x 
those which should be left to “further developme 


-and trial" It represents a type of cooperation by : 


customers which the railway industry may well vé 
come and encourage. 


The Same Standards 
Apply in Both Cases 


In setting up the facilities and training the men» 
maintain and service the 2,000 and more Diesel-eletr: 
locomotives that are now in service in this cour 
the railroads were obliged to start from scratch: 
a field new to them. Over the period of years thr 
they have been maintaining the steam locomotive th 
have consistently trained themselves in the job x 
heavy repair work where the machine is run for: 
period of miles or months, brought into the shop. 47 
mantled and the parts repaired and replaced. 

The tolerances in machining and assembling ste: 
locomotive parts have always been generous and! 
locomotive, when assembled, quite often was for’ 
to work more satisfactorily than when tolerances wer 
closer. Therefore when the Diesel entered the nt 
road field there were two new ideas that came in w? 
it—close tolerances required in the fitting of the Dies’ 
engine and other related parts, and, the principal “ 
parts replacement in repair operations. 

These two factors were so foreign to the practice 
of the past in steam locomotive repair work that ' 
was but natural that, in approaching the question ^ 
facilities and organization for Diesel-electric loco 
tive maintenance, there should be many divisions ^ 
thought and opinion. The railroad man, except ie 
a relatively small group concerned with electric lo | 
motives, had only the background of steam experien 
to influence his thinking. The manufacturers, on *t 
other hand, having had the experience of the dere 
opment period of Diesel power, knew that the E 
type of power could not be maintained in the Sn. 
manner as steam without eventually getting ir- 
trouble. With this in mind they have proceeded ©- 
the premise that Diesel locomotive maintenance * 
something entirely foreign to that of steam and thi! 
the two problems, and all that is related to the 
should be kept separate. 

This type of thinking on the part of both the ri 
road men and the manufacturers has led to some rathe! 
distorted ideas and has served to exaggerate the cor- 
plexity of a railroad problem that, in the final analys! 
is not only simple but is less complicated than that “ 
steam locomotive maintenance. 
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Projects involving millions of dollars are now under 
way on several railroads for facilities to be used for 
Diesel maintenance. While these facilities are being 
made ready for use it might be well for mechanical 
officers to pause long enough to analyze, very care- 
fully, the reasons why these new facilities for Diesel 
locomotives are being built. It is because it has been 
agreed that existing steam facilities are not adequate 
or are not suited to the maintenance of Diesel power. 
[t might be well to take cognizance of the fact that 
the major points of difference seem to be a specially 
trained organization accustomed to working to close 
tolerances; the adoption of the principle of parts-re- 
placement ; a detailed, complete and continuous record 
of maintenance for each individual locomotive unit; 
a shop or terminal workplace that is well lighted; a 
shop space that is clean and can be kept free from 
dust and dirt and, above all, the desire to do a high- 
caliber maintenance job. | 

For many years those who have carried on a con- 


tinuous campaign for better locomotive maintenance 


have: recognized the need for just those basic things 
that the roads now feel they must have for a new 
type of motive power. Actually, except for the in- 
ternal combustion engine, there is nothing on a Diesel- 
electric locomotive that some roads have not had ex- 
perience with for years. i 

If the above enumerated principles of locomotive 
maintenance are the things that are needed to be suc- 
cessful in Diesel maintenance, why are they not just 
as necessary in the maintenance of steam power? 


Time Out to Think 


During the past four or five years on all railroads the 
attentiori and thought of mechanical-department officers 
has been devoted primarily to immediate problems and 
their solution. There has been little time for long- 
range planning. Material supply and the operation 
of a priority system have hampered discriminating pur- 
chases of motive power, rolling stock and shop equip- 
ment. Improvements made and gains achieved, gen- 
erally, have not been a part of an overall program but 
have resulted incidentally from the elimination of bottle- 
necks which impeded a railroad’s participation in the 
war effort. The record of the mechanical departments 
has been excellent under most difficult conditions but 
those responsible for the achievement have had little 
time to do more than deal on a day-to-day basis with 
many of their responsibilities. It appears now that 
the time has come when they can do more. 

There is much talk in Washington and other circles 
of the reconversion of manufacturing facilities for the 
production of goods required in a peacetime economy. 
That this talk is discouraged in many quarters as being 
anticipatory of an earlier conclusion to the war than 
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the military picture warrants does not alter the fact 
that the time is approaching when more materials and 
products will be available to the railroads as purchasers. 
Among these will be new locomotives and cars, new 
structural materials and specialties, more shop equip- 
ment and tools. l 
The railroads are not among the industries which 
must reconvert after the war but they represent one 
of the greatest potential markets for the products of 
other industries’ peacetime products and for the output 
of railroad supply and builders’ plants which is now 
being allocated to other uses. It appears, then, that 
now is the time for responsible mechanical officers to 
formulate their plans for using what will be available 
to them and to develop the integrated plans for im- 
provements which have not been possible in any very 
extensive sense since the outbreak of the war. There 
is no intention here to give an impression that much 
such planning is not now going forward but it appears 
that the detailed and specific studies needed in support 
of such planning have, in many instances, not been 
begun. This work takes time and the findings require 
analysis before broad general objectives are reduced to 
‘immediate projects which can be undertaken. 


NEW BOOKS 


LAYING Our FoR BorLeR MAKERS AND PLATE FABRI- 
cators. . Fifth Edition. Revised by George M. 
Davies, boiler designer. Published by the Simmons- 
Boardman Publishing Corporation, 30 Church Street, 
New York 7. & in. by 1114 in., illustrated. 
Price, $7. i 

In order to make space for heavier plate fabricating 
layouts and to provide space for a long chapter on loco- 
motive boiler construction and for a new one on Laying 
Out and Computing Boiler Patches, some sheet-metal 
problems and a chapter on the Scotch marine boiler have 
been omitted from the fifth edition of this book. An- 
other new chapter is on Laying Out for Welded Con- 
struction. Shop language is used throughout the book 
and problems are worked out without recourse to higher 
mathematics. Layout problems by orthographic pro- 
jection and triangulation are explained with the aid of 
more tkan 700 drawings developed by experts. The 
material is arranged from simple to complex, and the 
application of principles and methods is made clear by 
practical problems. The layout of boilers includes not 
only the materials but all calculations which must be 
made to determine the size of different parts. Detailed 
information on proper procedure from start to finish 
is given on a great variety of sheet-metal and boiler-plate 
layout work. The book can be used as a text by the 
beginner for shop or home study, and numerous layout 
problems are presented for the journeyman. It is com- 
pletely cross-indexed. 
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Railway Applications of 


High-Temperature Insulation 


Sixicone resins permit increased rating of electrical 
machinery. The railway industry has constantly striven 
to get higher and higher output from its electrical ma- 
chinery with a definite trend toward lighter weight 
equipment. Silicone resins will prove most helpful in 
accomplishing this objective. Because silicone resins, 
in combination with inorganic insulation such as mica, 
asbestos and fibrous glass, have greater thermal edur- 
ance than conventional insulation, it is possible to operate 
electrical machine windings at higher temperatures, 
thereby in many cases obtaining increased output. 
High temperature silicone insulation (referred to as 
“HTS Insulation") has a thermal endurance of a dif- 
ferent order of magnitude than has previously been 
possible on the windings of electrical machines. Since 
A. I. E. E. Standards No. 1 clearly states that the basis 


(1) Silicone treated glass cloth unaged 


(2) Organic varnish treated glass cloth unaged 

(3) Silicone treated glass cloth aged 2 hours at 250 deg. C. 

(4) Organic varnish treated glass cloth aged 2 hours at 250 deg. C. 
(5) Silicone treated glass cloth aged 20 hours at 250 deg. C. 


Fig. l—Silicone varnish and high-grade organic varnish on glass cloth 


of temperature limitation is thermal aging of insulation, 
this is of great significance to the designers and users 
of electrical railway equipment. There are of course 
other design considerations which sometimes outweigh 
temperature limitations. However, frequently it will 
be found that the improved thermal endurance of HTS 
insulation can be utilized in any of the following ways: 


1. By reduction in size and weight where operating 
temperature can be increased and where no further reduc- 
tion in insulation life is acceptable. 


2. By increasing the thermal life of insulation where 
it is desirable to maintain conventional size, weight and 
temperature limits. 


3. By permitting operating in ambient temperatures 
considerably above those permissible for conventional 
classes of insulation. 


'The name "silicone" has been applied to a class of 
compounds which are semi-inorganic in their nature and 
bridge the gap between organic and inorganic materials. 
Their excellent thermal endurance characteristics are due 
to having an "inorganic backbone" in their molecular 
structure. They have a silicon-oxygen chain instead of 
the more readily oxidizable carbon to carbon chain of 


* Insulation development engineer, 3 & Generator Engineer- 
ing Dept., Westinghouse Electric & Mfg. Company, East Pittsburgh, Pa. 
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organic resins. Many molecular structures of silicone 
materials are possible and they may be “tailor made" for 
a variety of purposes. Silicone compounds are available 
as resins, insulating varnishes, lubricating greases, filling 
compounds and fluids for numerous uses. 

'The form of silicone varnishes is quite similar to that 
of organic varnishes with which the electrical industry is 
familiar. Some silicone varnishes are made with organic 
solvents and others are of the solventless type. The 
methods for using them are quite conventional except 
baking temperature. They are normally applied by im- 
pregnation or by dipping according to well established 
practice. In general, they require baking at 225 deg. C. 
to 275 deg. C. Since organic materials are seriously 
damaged at these temperatures, it is imperative that HTS 
insulation contain little if any such organic materials. 

It was soon learned that organic materials were detri- 
mental components of HTS insulation and a family oí 
insulation materials was developed using mica, glass and 
asbestos in combination with silicone. These parallel 
conventional Class B insulating materials. Some of 
the more important HTS insulating materials are listed 
in Table I which also gives some typical uses for rail- 
way apparatus. These HTS insulating materials have 
been designed so that they are interchangeable mechan- 
ically and electrically with standard Class B materials. 
They can therefore be substituted without sacrifice in 
space factor or dielectric strength. 

The relative effect of thermal aging of glass cloth 


Table I—HTS Insulating Materials and Applications 


Item Size Use 
Silicone varnished Continuous rolls 18-in. wide Backing for composite 
glass cloth: Two thicknesses—.004 insulation 

E ^ and .017 in. 
Silicone-glass mica Sheets 18 in. by 36 in. Two Coil wrapping 
wrapper mcs — .008 in. and 
2 in. 

Silicone-glass mica Sheets 18 in. by 36 in. by Phase insnlating in 
wrapper .015 in. stators 
Silicone varnished All standard sizes Magnet and stator 
glass covered wire winding 
Silicone bonded All standard widths. Two Ground insulation for 
glass-mica tape thicknesses—.0055 in. and coils 


.0075 in. 
Silicone filling cement T 


Widths up to 1 in. Thick- 
nesses up to .015 in. 
Sheets 36 in. by 36 in. by 
.035 in. 


Plastic filling cement 
—not rigid 

Protective outer wrap- 
ping for coils 
Cushioning material 


Silicone sized 
glass tape 

Silicone sized 
asbestos cloth 


Table II—Heat Endurance of Silicone Varnish (.002-in. thick 
film on copper strip) Failure By Elongation* and Crazingt 


d At 14.4 At 7.2 At 3.6 At 1.8 
Aging rcent percent percent rcent — Craze 
Temperature elongation elongation elongation elongation failure 
250 des. Ceris areri 36 55 63 80 8S 
225 deg. C. (Actual).. 225 290 373 500 590 
225 deg. C. (Calculated 

by 10 deg. rule)... 205 314 360 


456 485 

200 deg. C. (Actual).. 1,060 1,630 dede "er ix 
200 deg. C. (Calculated 

uy 10 deg. rule).... 1,160 1,790 


* Failure by elongation occurs when the film ruptures while the copper 
strip is bent around a mandrel. 
f Failure by crazing is the point at which fine cracks develop in the 


film without mechanical deformation. 
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varnished with silicone varnish and a high grade organic 
varnish is shown in Fig. 1. The silicone varnished glass 
cloth retained its flexibility after 24 hours at 250 deg. C. 
whereas the Class B material was darkened and em- 
brittled after 2 hours at 250 deg. C. and had lost many 
of its desirable properties for electrical insulation. 
The thermal aging of silicone and conventional varnish 
films on copper panels is shown graphically in Fig. 2. 
These data are tabulated in Table II. This also illus- 
trates how well the actual results correlate with the class- 
ical “Ten Degree Rule” which presumes that the life 
is doubled for each drop of 10 deg. C. in temperature. 
Since all railway machinery is subjected to the haz- 
ards of exposure to humidity and cyclic duty, the ques- 
tion of moisture resistance is of extreme importance. 
Silicones are outstanding, as they are excellent in this 
respect. Their precise moisture characteristics are still 
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Fig. 2—Comparison by elongation of silicone and organic varnish films 
(.002-in. thick) after thermal aging 
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Fig. 3—Curve of temperature tests on an HTS insulated high speed 
seif-ventilated traction motor showing increase in output obtainable 
at higher operating temperature with constant speed 


being evaluated in the laboratory and by service tests. 
but it can be stated that they are at least as good as the 

tter organic materials and probably considerably better. 
Certain low viscosity silicone fluids have been used with 
success as water repellents on porcelain insulators and 
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on paper. They have the peculiar characteristic of pre- 
venting water from wetting the surface or forming a 
continuous film on treated surfaces. 

Laboratory tests on materials and motor windings have 
demonstrated that silicone resins can be operated at least 
50 deg. C. above the temperature of conventional Class 
B insulation with comparable life. It is therefore sug- 
gested that where railway apparatus is insulated with 
HTS insulation, the observable temperature limits be in- 
creased 40 deg. C. above those for Class B in A. I. E. E. 
Standards No. 11 for rotating apparatus and No. 16 for 
control. 

A mining locomotive application was selected where 
unusually severe service resulted in frequent failure due 
to roasting of insulation. An armature was rewound in 
March, 1943, using HTS insulation and has operated 
without trouble since that time. 

A small high-speed traction motor was completely insu- 
lated with HTS insulation for test purposes. A series 
of engineering tests were run which indicated that the 
output could be increased materially by overloading up 
to the temperature permissible with HTS insulation. The 
results of some of these tests are shown in Fig. 3. 

A standard PCC street-car motor was insulated with 
HTS insulation for engineering tests. The motor has 
been on life test for a considerable period at 290 deg. C. 
observable temperature on the fields (by resistance). 
Several similar HTS insulated motors are in production 
and will soon be in service. 

Numerous relay and contactor magnet coils have been 
insulated with HTS insulation. One case of trouble 


Temperature (Cent) Rise by Resistance 
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Fig. 4—Temperature rise as a function of load on a d. c. traction motor 
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was cured where an intermittently rated conventional 
coil was operated continuously in an excessive ambient 
resulting in about a year’s life. Several hundred HTS 
coils have been applied to this job with no failures yet 
reported. Laboratory tests indicate indefinite life for 
this HTS coil under these adverse conditions. 

Early in 1942 a totally-enclosed, fan-cooled, induction 
motor was wound for 10 hp., using the best available 
Class B insulating materials and treated with silicone 
resin varnish. (The normal rating is 3 hp. with Class 
A insulation'and 5 hp. with Class B.) A series of en- 
gineering tests was made which included full load temper- 
ature run ; overload run for 13 hours at 300 deg. C. total 
operating temperature; and peak overload test during 
which 500 deg. C. total temperature on the winding was 
observed by thermocouple. These tests were followed 
by an accelerated thermal aging test on the insulation 
during which the motor winding was operated at 210 
deg. C. rise by resistance (250 deg. C. hot spot tempera- 
ture) for 3,376 hours. The motor was dismantled and 
examined periodically and the winding was subjected to 
a high humidity test. The test was ended by a bearing 
failure resulting in damage to the winding. 

Other similar totally-enclosed motors built and tested 
include ratings from 2 to 25 hp. 

An alternator was made with HTS insulation through- 
out the stator. Over 100 stator coils were made of this 
type for various tests. The stator coil consists of 2 
parallel .114 by .162 double glass covered silicone treated 
wires, 3 turns per coil, 2 coils per slot (approximate 
section AA g-in. by 7%-in. with 9-in. straight part). This 
generator was given a preliminary temperature test with 
the stator short circuited at 234 times normal current 
resulting in an observed stator winding temperature of 
355 deg. C. for 6 hours. Subsequently, the stator was 
redipped and baked and it was operated on accelerated 
thermal aging test. The test consisted in operating at 
rated speed as a generator with the stator heated on 
alternate days to obtain thermal cycling. The observed 
rise by resistance on the stator winding was 210 deg. C.. 
resulting in an estimated hot spot temperature of 250 
deg. C. This test was continued for 2,966 hours with 
the stator winding heated to 210 deg. C. rise as observed 
by resistance. At the end of that time the insulation wa« 
still in satisfactory and usable condition. The winding 
was then subjected to severe humidity test, with subse- 
quent high potential and running test. Then it was 
given a short circuit test at full voltage. Finally the 
winding was high potential tested to breakdown. 

Several hundred dry-type transformers have been 
insulated with HTS insulation and are now in service. 

The output of a large d.c. motor was increased about 
25 per cent through redesign using HTS insulation. 


In considering what advantage can be taken of HTS 


insulation in machine rating, a few of the design factors 
should be considered. On railway motor series fields 
the temperature rise is directly proportional to the heat 
generated within (assuming constant ventilation). This 
in turn varies as the square of the current plus a cor- 
rection for winding resistance increase with temperature. 
On armatures the copper loss is only part of the total 
loss, therefore the heating increases less than in the ratio 
of the square of the current. The effect of increased 
current rating on field and armature temperature rise 
for a specific design is shown in Fig. 4. For the motor 
illustrated, a 40 deg. C. increase in the permissible rise of 
both armature. and field would result in 9 per cent in- 
crease in current rating of field coils and 17 per cent for 
armature. This indicates that to obtain the greatest ad- 
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vantage redesign is required to produce a balance desig 

Although previous pioneering by the railway indus: 
has raised temperature standards to the point where r 
turns from further increases are diminishing, it appe 
desirable to use silicone insulation to obtain the 
further weight and space reductions or increased rati 
on many applications. Furthermore, there are numero 
applications where conventional temperature allowanc 
have been used at a sacrifice of insulation life. Whe 
this has resulted in excessive service interruptions 2 
maintenance cost, the situation can be greatly improv 
through the use of HTS insulation. These new silica 
insulations should not be applied indiscriminately, 5 
only after careful analysis of each application, whe 
their use can be justified. 


Water Rheostat For 
Testing Diesel Engines 


The New York Central recently installed a water rhe 
stat at its Harmon, N. Y., shop for testing the condit 
of engines, generators and control equipment on i 
Diesel-electric locomotives. Based on a design develope 
by C. C. Whittaker, railway engineering departme: 
Westinghouse Electric & Manufacturing Company, th 
New York Central rheostat has been modified to me 
specific requirements and improved to facilitate its vs 

The rheostat tank, made of 3$-in. steel plate, is 3 
234 in. wide, 4 ft. 634 in. long and 2 ft. 10 in. hig 
Cooling water is admitted at one end close to the bd 
(Continued on page 460) 


The rheostat is placed inside the shop where there is no d 
of freezing.. 
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General view of the electrical shop with air brake test stands in the foreground 


Traction Motor Maintenance 


Beveritinc by 19 years of experience with multiple- 
unit electric cars, the Illinois Central is able to meet all 
the electrical requirements of Diesel-electric locomotives 
with only minor changes in methods and facilities. The 
question of traction motor maintenance and repair is one 
now receiving much attention by Diesel operators, and 
Illinois Central methods as practised in its Burnside shops 
in Chicago are outlined in the following parágraphs: 

The Illinois Central is now operating 33 Diesel-electric 
locomotives in switching and transfer service and has 6 
Diesel-electric units in road service. 

Traction motors are normally overhauled at every 
second wheel-change. The first operation consists of test- 
ing both the armature and field with a 1,000-volt Megger 
tester, both before and after disassembling the motor. 
Then, after pulling the pinion and taking off the end 
housing, the armature is removed. Both armature and 
field coils are given a thoroughecleaning, the armature is 
dipped and baked, the bearings checked, field coils are 
spray painted with black air-drying insulating paint and 
brush holders and supports are cleaned and checked. Ar- 
matures when dipped on an overhaul are dipped and 
baked once, twice or even three times, the deciding factor 
being the amount of varnish the armature will absorb on 
each dip. After the third time, the armature is void of 
any air space. 

When rewinding is required, no attempt to repair is 
made if armature requires restacking of its laminations. 
If the repair is made in the shop, the armature is rewound 
with slot-size, form-wound coils, using only Class B in- 
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After temporary bands are applied, the com- 
mutator risers are soldered with a gas-heated soldering 
iron, supplemented with a gas flame on the surface of the 
commutator near the riser being soldered. The solder 
used is either National Electric No. 2A75 or Westing- 
house No. 8486-1 solder which is 2 per cent silver, 13 
er cent tin, and 85 per cent lead. The flux used is either 
Vestinghouse No. 751 or National No. 2A50 non-acid 
resin flux. 

Back-end connections are brazed with silver solder, the 
heat being supplied by Thermogrip pliers, modified to suit 
the requirement by the use of thinner jaws and relocated 
carbons. The brazing transformer is a General Electric 
unit rated 10,000 watts, single-phase, 220/440 volts, 60 
cycles, 

The procedure consists of placing a thin sheet of silver 
solder between the connections, gripping the connections 
in the pliers which are connected to the transformer 
secondary, closing the foot switch until the solder is 
fused, releasing the foot switch and continuing to hold the 
pliers tight for a moment until the solder sets. The flux, 
which is supplied with an oil can, consists of commercial 
borax mixed with water. 

Bar-to-bar tests are made by applying a Westinghouse 
heavy-duty growler to the side of the armature and lis- 
tening with head phones connected to prods applied to 
adjacent bars. These tests are made both before and 
after soldering. 

When slot wedges are used for holding the coils in 
place, they are applied with a light pneumatic hammer. 

After the soldering and brazing is completed, permanent 
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Left: The gas-fired solder- 
ing iron is used for solder- 
ing commutator risers (sup- 
plementary heating flame is 
not shown)—Right: Cradles 
and hoisting ring used for 
handling armatures 


Upper left: The growler in- 
duces currents in the arm- 
ature while the operator 
listens for shorted coils 
with test prods and ear- 
phones—Right: An armature 
goes into the baking oven 
— Center left: Armature 
dipping cradle and tank— 
Right: Brazing pliers trans- 
former and foot switch for 
brazing backend armature 
connections 


au 
E 
a 
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Upper left: Test stands for 
giving motors running tests 
Right: Pinion heater and 
pinion tongs—Center left: 
Electric hoist and tank for 
dipping field coils—Right: 
Positioner for removing and 
applying field coils (differ- 
ent end plates with properly 
positioned dowel holes are 
used for each type of motor 


frame) —Lower left: Equip- 
ment for making insulating 
varnish viscosity tests (vis- 
cosity is checked once a 
week) — Right: Undercut- 
tinz a motor commutator 


Pee aO 


steel-wire armature bands and tin clips are applied, using 
a friction device for securing the necessary tension. 

The front Vee ring is then wound with -in. glass 
sleeving and given a sufficient number of coats of West- 
inghouse No, 672 insulating paint to give the sleeve a 
smooth glossy finish. Back-end connections are insulated 
with mica and Westinghouse No. 677 black putty-like 
compound and then covered with glass tape and a glass 
fabric hood. Riser conneetions separated by the No. 
677 compound are also covered with glass tape and a 
glass fabric hood. Band padding is Westinghouse No. 
1250 asbestos cloth. 

After the winding is completed the commutator is 
turned and the armature is given a higl-potential test at 
2,000 volts. The armature is then put into a three-point- 
suspension cradle and dipped in Westinghouse No. 7826-2 
thermoset varnish and baked from 5 to 8 hours at 275 to 
300 deg. F. It is allowed to cool, then redipped and 
baked for the same time at the same temperature; then 
again allowed to cool and for the third time redipped and 
baked at 275 to 300 deg. F. for 16 to 18 hours. The final 
operation consists of undercutting and sanding the com- 
mutator with No. 00 sandpaper. 

When field coils need reconditioning (this is normally 
at long intervals) they are removed with the aid of the 
motor frame positioner shown in one of the illustrations. 
The outside insulation is stripped to the bare copper, 
leaving the insulation between turns. New leads are 
applied and lead connections are insulated with mica and 
glass tape. A paste of asbestos and air-drying insulating 
paint is applied to give a smooth outside contour to the 
first taping which consists of a layer of half-lap 1-in. by 
.007-in. glass tape. The coils are then dipped in thermo- 
set varnish and baked for 5 hours. The short baking time 
is necessary, because if the coil is too hard when it is 
replaced the insulation will be broken. 

After the first baking, the coil is given two layers of 
half-lap, 1-in. by .007-in. fabric-backed mica tape. Over 
this is applied a layer of 114-in. half-lap surgical web- 
bing. This is used for mechanical strength and is the 
only insulation on the motor which is not Class B. The 
coils are then dipped and baked three times, the short bak- 
ing period being used each time. 

Before the motors are placed in service they are given 
a shop test, using 220 volts d. c. with a resistance starter. 
It is run in both directions, the 220 volts being enough to 
run it at about its normal speed of 1,800 r.p.m., and note 
is made of commutation, vibration and temperature rise. 
The shop is now being equipped with a balancing machine 
for dynamic balancing armatures and wheels. 

Motor pinions are removed with a hydraulic puller and 
applied with an induction heater. The temperature of 
the pinion is measured with a pyrometer and the pinion 
is advanced on the shaft from the cold to the hot position 
the specified distance as measured by a micrometer. The 
shop has a 10-ton traveling crane and a 200-Ib. electric 
hoist used for handling armatures and field coils in and 
out of the dipping tank and taping benches. 


Water Rheostat 
(Continued from page 456) 


tom through a 1½. in. pipe, the amount of flow being con- 
trolled by a valve. The inner end of the inlet extends 
415 in. into the tank and the flow is baffled so that the 
incoming water is forced to each side along the floor of 
the tank. The outgoing water overflows over a weir 
near the top of the end of the tank opposite the inlet. The 
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The locomotive leads (on the ground) which are coupled to the rheostst 


leads (overhead) with knuckle-joint connectors can be rolled up 2d 
housed when not in use 


weir plate is welded to the inside of the tank 2 in. from 
the end so that its upper edge is 177 in. below the top oi 
the tank. Made of %-in. plate, it is 3 ft. 2 in. wide by 
2 ft. 7% in. high and completely closes off the outlet eni 
of the tank except for 114 in. at the top. The water 
overflowing the weir falls into the 2-in. space at the eni 
of the tank and is carried away through a 1Y4-in. pipe. 

The grid-plate assembly is rigid, there being six 
negative and six positive plates. The two groups art 
separated from each other by insulating tubes and wash 
ers on two through bolts near the upper edges of the 
plates. The plate dimensions are 36 in. by 3 ft. by 2 ft 
4 in. The spacing between the plates is 134 in. It was 
necessary to use twelve plates to fully load a 1,000-hp. 
engine with tap water as the electrolyte. a 

The grid hoisting mechanism is supported on two “A 
frames made of 214-in. by 2%4-in. by 36-in. angles welded 
to the ends of the tanks. The grid assembly is supported 
by two 3-in. flexible steel cables and is raised and low- 
ered by winding and unwinding these cables on a 2¥4-10. 
steel shaft. The shaft is mounted on ball bearings and 
is turned through a worm wheel having an 8-in. pitch 
diameter, a 1-in. face and 48 teeth. The worm has a 2}- 
in. face and a 2-in. pitch diameter. At present the raising 
and lowering is done by hand, the worm being turned by 
an 18-in. wheel and chain as shown in one of the illus- 
trations. When the necessary equipment can be obtained. 
the hand drive will be replaced by an electric motor drive 
controlled from a portable push-button station which can 
be carried to the locomotive where the testing is dont. 

The locomotive under test is out-of-doors where its 
exhaust fumes are no problem and the water rheostat 
is indoors where there is no danger of freezing and wher 
the operator is protected from the weather. 
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The flexible grid leads consist of two 225,000 c.m. 


ables with terminals brazed to the grids. The fixed end 


if the negative cable is connected directly to the 762,000 
m. cable which is run to the locomotive. The positive 
lexible lead is brought out to a single-pole, single-throw, 
200-amp., 600-volt, knife switch and the positive 762,- 
00 c.m. cable extends from the switch to the locomotive. 
l'he switch, which is mounted in a wood cabinet on one 
ide of the rheostat, serves to isolate the rheostat and is 
Iso necessary for the starting of some types of locomo- 
ives. The rheostat tank is grounded and in some cases 
tarting cannot be accomplished if there is a ground on 


the generator leads.. The 762,000 c.m. leads to the loco- 
motive are brought out of the building to the test track 
as shown in one of the illustrations and terminated in 
two knuckle-joint connectors on a short crossarm just 
back of the man's head. A second pair of leads fitted 
with the other half of the knuckle-joint connectors are 
used to connect to the generators on the locomotive. When 


these leads are not in use, they are rolled up on the reel 


shown. The reel is turned with a crank in the housing 
which has a top and an end door. 

Test measurements are made on the locomotive with 
portable instruments and shunts. : 


CONSULTING DEPARTMENT 


Light-Colored Car Roofs 


Should passenger car roofs be finished in light colors to 
educe the sun load om air-conditioning systems? 


A Question of Operating 
Advantages vs. Maintenance Costs 

This question can be answered “yes” and “no” and 
here are excellent arguments to support each opinion. 
‘rom a purely theoretical viewpoint the. answer is def- 
nitely yes, but there are many factors other than theory 
o be considered. 


To determine the theoretical benefits obtainable with ` 


ar roof finishes of high reflecting value we need only to 
efer to the effect of sun load on passenger cars in terms 
X B. t. u. transmission and the reflection factors of vari- 
wus bare metals and paint pigments of different colors. 

A number of tests made several years ago place the 
1eat transmission into a passenger car body from sun load 
it from 12,000 B. t. u. per hr. to 25,900 B.t.u. per hr. 
lepending upon the angle of the sun rays as related to the 
lane of the car roof and the roof construction. The aver- 
ige of six cars tested was 17,340 B. t. u. per hr. All of the 
"ar roofs were painted black. As all of the tests were 
nade between 11 a.m. and 2 p.m., when the sun was 
ilmost directly overhead, it may be assumed that the sun 
effect upon the sides of the car was negligible due to the 
very small angle between the sun's rays and the side of 
'he car and that the entire effect of solar radiation was 
:oncentrated on the roof. 

Assuming the painted roof surface or bare metal roof 
was clean, the reflecting factors of paint pigments of 
various colors and some of the more commonly used bare 
metals are as follows: 


PAINTS Per cent 
Gloss White 88 
Light gray deer norden iecit 63 
Aluminum bronze ............ 65 
Dark gray u ůę/᷑ nee 28 
Si ort ian Laws 58 
Olive green 14 
Baek 0 

BARE METALS Per cent 
Aluminum 75 to 85 
Chromium ............. 60 to 75 
Stainless steel .......... 55 to 65 


, From this it can be determined that the heat infiltra- 
tion through the roof of the average car tested could have 
been reduced from 17,340 B.t.u. per hr. to 2,081 B.t.u. 
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Can you answer the following question? Answers should be 
addressed: Electrical Editor, Railway Mechanical En- 
- gineer, 30 Church Street, New York 7. 


What are the relative advantages of steel and 
wooden posts for supporting lights on platforms? 


— 


per hr. if the roofs were painted gloss white, and to ap- 
proximately 6,069 B.t.u. per hr. if painted with aluminum 
bronze, a saving of 15,259 B.t.u. per hr. with white paint 
and 11,171 B.t.u. per hr. with aluminum paint. Trans- 
lated into terms of refrigeration, the increase in effective 
capacity would be 1.27 tons with white painted roofs or 
.93-ton with aluminum painted roofs as compared with 
an identical car with the roof painted black. 

Balanced against the increased effective capacity ob- 
tainable is the cost in money and man hours necessary to 
keep the roof paint or surface in condition to utilize its 
maximum reflecting value. In times like the present the 
man hours to do this are not available, nor is the terminal 
time sufficient in most cases to permit the frequent clean- 
ing necessary to accomplish the desired results. From a 
practical standpoint the answer to the question is “no.” 

When the theoretical advantages are weighed against 
the practical difficulty the final answer at least in war time 
will probably be “no” in a great majority of cases; how- 
ever, there will be some exceptions where it will be abso- 
lutely necessary to utilize the increased effective capacity 
to provide some degree of comfort for standing passengers. 

L. J. VERBARG 
Air-Conditioning Engineer 
Missouri Pacific 


Light Grey Meets 
Practical Requirements 


As heat is transmitted by conduction, convection and 
radiation, Heat losses or heat absorption can accurately 
be ascertained. The heat transmitted by radiation is 
affected by the exposed surfaces and varies from the 
maximum of a perfect black body to a minimum in a pure 
white. 

We know that aluminum paint has good reflecting 
properties but, unfortunately, so far the durability of 
aluminum paint has been very unsatisfactory. The Mil- 
waukee road has taken into consideration the desirability 
of painting passenger car roofs in lighter colors to mini- 
mize the radiant heat absorption and has compromised 
by using a light grey color. 

K. F. Nystrom, 
Mechanical assistant, Chief Operating Officer, 
Chicago, Milwaukee, St. Paul & Pacific. 
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With the 
Car Foremen and Inspectors 


Electric Are Welding 
In Railroad Maintenanee 
E By A. T. Cox, Jr.* 


The modern art of electric arc welding has been a source 
for substantial savings in the railroad maintenance field 
for a good many years. Recent developments have ac- 
cented the practicability of utilizing arc welding to its full- 
est extent to meet wartime shortages in labor and ma- 


Welding in new friction plates on worn brake heads 


terial. The nation's railroads have proved to be one of 
the leading industries in adapting the electric arc as a 
major fabricating tool. The rapid strides in railroad 
maintenance work have been brought about by the appli- 
cation of a practical knowledge of welding so that more 
of the potentialities of the process can be realized, Com- 
bined with the extensive use of welding fixtures and po- 
sitioners, such knowledge has been instrumental in gain- 
ing maximum efficiency and economy in the repair of 
worn and broken parts and in fabrication of new parts. 

Since individual applications of electric arc welding in 
the railroad maintenance field have reached an unprece- 
dented volume, it is not the purpose of this article to 
attempt to cover all.phases of the work as it is being 
carried out today. The following examples, however, 


* Vice-president, Engineering, The Lincoln Electric Railway Sales Com- 
pany, Cleveland, Ohio. 
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typify hundreds of similar reclamation jobs made pos- 
sible by welding and illustrate how important this proc- 
ess has become in helping meet emergency conditions. 
Among the most significant jobs now being weld-re- 
paired at substantial savings in time, cost and materials, 
is the reclamation of brake heads, an intricate malleable- 
iron casting. Arc welding has provided a rapid and eco- 
nomical means of repairing brake heads that have become 
worn beyond further practical service. The part is first 
positioned in a special fixture so that the worn portions 
face upward. Pieces of new stock, pre-cut to fit the 
worn areas and about -in. thick, are positioned over 
the worn-surfaces and clamped down by means of a mov- 
able upper fixture section operated by a foot pedal. 
The clamping arrangement holds each individual piece 
of new metal stock firmly while the operator runs an 
edge weld all around the piece and builds up any adjacent 
portions of the head that have been chipped or broken 
away. Shielded arc electrodes of American Welding So- 
ciety specifications E-6012, especially adaptable to work 
where fit-up is poor, are used. The welded parts are 
then ground down to conform to given specifications by 


Weld-repaired brake heads must be ground to new head contour 


means of a power-driven swiveled grinding unit. The 
operator places the unit in the holding fixture and swing: 
a rotating grinder head back and forth in a fixed ar 
uritil faces are ground to the correct contour for a finished 
brake head. The average repair cost of this brake head 
job including a 14-cent scrappage value and overhead. 
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Worn brake head restored for service by arc welding 


ounts to 61 cents as compared to 9274 cents per unit 
t of a new brake head. Hence a saving of at least 
cents per unit is effected. 

The fabrication of all-welded spring saddles’ repre- 
its one of the most important conversions from con- 
iional design. Not only has it resulted in notable 
tings in time but the finished product has proved much 
ire satisfactory and long-lasting than the former cast 
Idle. The body stock is first cut from flat 114-in. 
terial, using a portable template-guided flame-cutting 
chine. Individual cut pieces measure 16 in. by 40 in. 
th a recessed portion at the center measuring 7 in. 


Spring saddles are shown in various stages of completion 


width. The sections are oven-heated to a cherry red 
d then pre-shaped by bending around a mandrel core. 
nish bending is completed with a power hammer. 

The spring-seat lugs consist of four pieces of 34-in. 
uare stock welded all around to the narrow section of 
e saddle to form a square seat open at each corner. 
ich lug requires five passes of %g-in. electrode of the 
merican Welding Society specification, E-6010. The 
ork is then turned and a tee-shaped lug section of V- in. 
ickness is fillet welded along the inside and at the end 
each side piece. A V- in. groove, cut along the top 
side edge of each side of the saddle, forms a seat for 
e tee lugs. Two passes of H- in. electrode for mild 


ee the fillets and forms a smooth, dense 
ad. 
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Burned-Out 
Retainer Holes 


The A. A. R. Mechanical Division calls attention in a 
circular letter dated August 10 to difficulty experienced 
by a member road due to coupler cross draft keys working 
out, thus permitting the coupler to pull out, often involv- 
ing a derailment. A number of draft keys had retainer 
holes burned with a torch and were of such dimensions 
that they would permit the retainer, even when fitted 
with a new cotter, to work out of the hole in the key. 
In one study, 14 draít keys represented eight different 
equipment ownerships and indicated the extent to which 
conditions of this kind are found. 

The A. A. R. standard for draft keys calls for a 
1945-in. diameter hole to accommodate a 114-in. diameter 
retainer. The circular letter requests that more careful 
consideration be given to the maintenance oí this A. A. R. 
standard and thus avoid the unnecessary transportation 
interference that results when a draft key works out and a 
coupler is released and falls to the track. 


Loading Car 
Wheels in Box Cars 


Dismounted wheels being returned to wheel foundries 
as scrap are usually loaded in box cars on the Southern. 
Such loading introduced many problems until the device 
illustrated was developed by employees of the Spencer, 
N. C., shop of the company. The wheel loading spot is 
just outside the wheel shop and, when a car is spotted, 
wheels are rolled onto a table which is level with the 
plank platform which is laid only a few inches off the 
ground. The table onto which the wheels are rolled has 
side guards to prevent wheels from falling over and is 
mounted on the piston of an air cylinder placed in the 
ground. A foot-operated control admits air to the cylin- 
der and actuates the piston which raises the wheel table 
to the height of the car floor. Piston travel is limited to 
this height. When the table is at car-floor level a sec- 
ondary piston raises a plate in the table bed to start the 
wheel rolling into the car. It is received by a wheel 
roller and properly positioned in the car. 

Loading wheels with this device has proved to be fast, 
requires a minimum of effort on the part of workmen, 
and results over a period of years show it to be safe. 


Wheels are rolled into a holder for raising to car-floor level 
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A tilting mechanism on the table bed starts the wheel rolling into 
the car 


In addition, it has eliminated any need for crane handling 
of wheels or the construction of a special ramp or load- 
ing dock. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Pay for Actual Time Spent 
When Owner Is Responsible 


Reading Company car 79242, a bulk cement hopper car, 
was damaged on the line of the Norfolk & Portsmouth 
Belt Line and a bill for repairs which included an item of 
89.9 hours of labor for straightening center sills was 
rendered. The Reading did not dispute the question of 
owner’s responsibility but it did return the bill several 
times asking adjustment because of excessive labor 
charges. The Reading stated that 24 hours would have 
been a fair and reasonable charge for labor and bring 
the cost more in line with the cost of performing such 
work at a major.repair point. It also contended that 
consideration should have been given to performing the 
work at a shop better equipped than the one where the 
car was repaired or, failing this, that authority should 
have been requested to make temporary repairs and 
forward the car home. The Norfolk & Portsmouth 
stated that the work had been done by competent and 
experienced employees and actually required the time 
billed for; that no other facilities than their own were 
available and that the car could not have been sent home 
until repairs were completed; that the work was per- 
formed in good faith and in reliance upon the obligation of 
the Reading to reimburse it; and that the Reading might 
have been able to effect repairs at a lesser cost was 
totally immaterial and irrelevant to the issues involved. 

On April 25, 1943, the Arbitration Committee ruled 
that, “The Norfolk & Portsmouth Belt Line states the 
number of labor hours charged was actually consumed 
in making the repairs in question. Since charge based on 
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actual time consumed in straightening center sills on car 
is proper, the bill should be paid as rendered. Decisions 
Nos. 1459, 1761 and 1772 are parallel.” Case No. 1892, 
Reading versus Norfolk & Portsmouth Belt Line. 


Swinging Arm 
Supports Tools 


In order to simplify the cutting out of complicated de- 
signs from sheet-metal stock, of a maximum thickness of 
764 in., with a portable power hand shear, a tinsmith 
at the Fitchburg plant of the General Electric Company, 
designed and built a swinging arm holding fixture which 
supports the shear. The fixture is constructed of tubing 


The bracket supports the power shears and makes possible more acce- 
rate work 


welded, and the tool support slides on the top rail. The 
height is adjusted to correspond with the work. This 
support makes it much easier for the workman to operate 
the shear and gives him better control of the work, when 


cutting complicated designs. 


A. A. R. Calls Attention to 
Loose Maintenance Practices 


During the last month, a number of matters of importance 
bearing on railway car maintenance and use have beer 
called to the attention of members of the A.A.R., Mechan- 
ical Division, and private car owners in circular letter: 
signed either by Executive Vice-Chairman V. R. Haw- 
thorne or Secretary A. C. Browning. . 

In a letter dated September 7, it was stated that, in 
connection with the billing of refrigerator cars long dis- 
tances for return loading with serious defects, this matter 
was considered by the General Committee of the Mechan- 
ical Division at a meeting held on September 5 and it i: 
urged that refrigerator car owners take immediate step: 
to survey their own equipment and remove from service 
for repairs or disposition bad order cars, or cars of known 
run-down condition. 

Steps should also be taken by all railroads and private 
car owners to have all refrigerator cars in generally worn- 
out condition taken out of service. Cars found with sills 
or other underframe members broken or badly weakened 
by corrosion. ends and sides broken out, underframe badly 
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igged at ends or center, body details worn to the extent 
iat body is out of line, etc., should be reported to car 
wner for disposition as quickly as possible, preferably 
y telegraph. The General Committee requests that 
very effort be made to locate and remove such bad-order 
frigerator cars before movement to loading areas. 


Inspection and Lubrication of Journal Boxes 


In another letter, dated September 11, attention is 
lled to the fact that the A.A.R., Mechanical Inspection 
epartment, is now, and for the last several weeks has 
‘en, investigating practices followed by the railroads 
id private car lines in connection with inspection and 
brication of journal boxes. 

The standard packing iron, illustrated on page 91 of 
x. L of the Manual, shows a blade having a total 
rength of 17 in. properly veed out. A.A.R. inspectors 


e finding a considerable number of packing irons in 


rvice having blade lengths as short as 13 in., badly 
orn and rounded off on the end. It is impossible to 
ljust packing properly in the back of the journal box 
ith these defective tools and it is requested that the 
mdition of packing irons in service be checked and. 
here necessary, defective tools be replaced. 


Maintenance of Passenger-Car Trucks 


According to a second letter, dated September 11, 
‘ports are reaching the A.A.R. of a considerable num- 
er of cars in passenger service which are being inter- 
ianged between the various roads and that serious 
‘lays are occurring due to lack of proper maintenance 
f the bottom pedestal tie straps. 

On many of the cars, it is said that the bolts in these 
e straps are not equipped with either lock washers, lock 
uts, or cotter keys, and frequently the bolts are too 
nall, clearly indicating that generally this particular 
etail is not being properly maintained. The Mechan- 
al Division requests that proper application of these 
istenings be made at the time or wheel renewals or 
hen any other work requiring removal of the pedestal 
e straps is being done. 


lafety Guards 


‘hree safety guards developed at two car shops of the 
ullman-Standard Car Manufacturing Company are 
town in the illustrations. The first is a saw guard 


oublé-end cut-off saw guarded on one side by flexible hold-down 
amp and on the other by hinged guard which rides over the crop end 
of the lumber 
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Car shop transfer buggy with simple and inexpensive guard 


applied to a double-end cut-off saw in the company’s 
plant at Bessemer, Ala. With this type of machine, in- 
juries to the operator’s hands or person are particularly 
liable to occur unless the machine is guarded with ex- 
ceptional care. 

Referring to one of the illustrations, it will be noted 
that a flexible hold-down clamp presses the lumber firmly 


MD ery 


Guard for individual moving parts of punching machine in a car ghop 


against the carrier during the sawing operation and 
guards one side of the saw blade. At the same time, a 
hinged safety guard, positioned on the other side of the 
saw blade, rides over the crop end of the lumber and not 
only prevents any possibility of its flying, but, in either 
the raised or lowered position guards the cutting edge 
15 ed saw against accidental contact with the operator's 
and. . 
The other two safety devices include a transfer-buggy 
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wheel guard and a punch guard, developed and used at 
the Butler, Pa., shops. To avoid any chance of a toe or 
a foot getting under the flanged wheels of a buggy as it 
traverses the shop rails, the light sheet-metal guard shown 
in another of the illustrations is used. This guard, made 
of Min steel plate welded to angle iron corners, is de- 
signed to surround the dolly wheel and move about 4 
in. above the rail top, being supported by strong vertical 
and diagonal braces from the dolly frame. It can be made 
easily removable by bolt and nut connections so as to be 
taken off, should the dolly wheels have to be removed. 

The punch guard shown in the third illustration is 
made of expanded metal. It replaced an expanded-metal 
railing which extended around the entire motor and 
transmission, the top of which was only a few inches 
higher than the top of the motor. Because of the large 
number of new and inexperienced men and women in 
many shops, it is especially desirable to guard all moving 
-machine parts within possible reach. The new guard 
covers each moving part separately, thereby permitting 
access to any part without exposing the others. 


I. €. Converts Old 
Panch in Emergency 


The Illinois Central was making heavy repairs to a series 
of pulpwood cars at its Centralia, Ill, car shops and 
could not purchase one important item of material, namely 
the bolster cover plates which, on these cars, have to be 
flanged and offset near the end. Cover plates of the 
required size could not be secured already machined 
from the car builder, so steel was ordered from the steel 
mills and worked at Centralia shops. 

After being sheared to size, the cover plates were in- 
serted one at a time in the air-operated press, shown in 


Fig. l—Face plate and air press used in holding bolster cover plate 
down while it is being flanged by hand 


Fig. 1, and while one car man held a flatter, two helpers 
used heavy hand hammers to bend over or flange the 
coverplate ends, one at a time. The amount of physical 
effort and time involved in this particular job was too 
great to be justified for production work, even in an 
emergency. 

To meet this condition, F. C. Krietemeyer, a mill- 
wright of the I. C. at Centralia, suggested that the old 
and unused punch, shown in Fig. 2, be reconditioned and 
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Fig. 2— Old sheet-metal punch converted into press for flang 
offsetting bolster cover plates 


converted into a press with suitable dies so that yt 
the flanging and offsetting operations on the cover pes 
can be performed by power in one operation, ead 4 
a matter of fact this suggestion was the ninth to W 
vanced by Mr. Krietemeyer who received a $60 

as announced in the August Illinois Central Empl 
Magazine. 


Again referring to Fig. 2, it will be seen that the o» 
verted press makes an accurate and straight %-i¢ 
flange on the end of the cover plate and, not only § 
this flange made more quickly and easily, but mot 
safely, than by the former method which involved so 
hazard if the work should slip. The use of another & 
of dies enables the cover plate to be offset at the desiri 
point in this machine with equal ease. 


Time-Saving 
Car Shop Kinks 


Two devices which have demonstrated real meri 9 
saving time on relatively simple operations at a south" 
car shop are shown in the illustrations. . 
The first device is used for the quick and conven 
clamping of a round stud or bolt while being cu ^ 
smooth and square in a metal-cutting band saw. The if 
is made of square steel bar stock, drilled with horizontal 
holes to accommodate round bars of five different së 
and having a countersunk head set-screw tapped thro” 
to each hole for clamping the stud or bolt in place. 
In operation, the piece to be sawed (and incidents 
it doesn't have to be round or exactly fill the hole) ! 
inserted to the proper depth in the jig and the sm 
handle, illustrated, used to tighten the set screw. 


inet | 
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[wo-part jig for easy squaring of work on milling-machine table 


xe is then held firm and square with the saw blade 
that a square, true cut can be made with much less 
'ort on the part of the saw operator. 

The second device is a two-bar jig used for the easy 
uaring and clamping of small car parts being turned 
t on a production basis by a milling machine or other 
op tool. Each of the two bars is machined with a 
avy vertical lip at the outer end to position the work 
d two downward projecting lips which fit in T-slots 
the milling machine table and hence keep the two-bar 
r and its work square with the table. 

In operation, it is very easy to unclamp one piece of 
ork, or car part, such as that in the illustration, and 
sert another with every assurance that the part will 
square and level with the machine table. 


uliman-Standard 
/ar-Shop Devices 


wo devices, developed at the Michigan City, Ind., car 
iops of the Pullman-Standard Car Manufacturing Com- 
iny have proved helpful in handling the operations 
iown in the illustrations. 
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Referring to the illustration of the car-wheel boring 
mill, it will be noted that an 8-in. square mirror has 
been fastened to the frame of the mill at such an eleva- 
tion and angle that the machine operator can see down 
into the bore of the wheel and watch both the front 
and back cuts from a single position in front of the 
machine. This not only saves time and effort but is a 
safety feature as well. 

The idea in the second illustration consists simply of 
machining, or cutting away, part of a portable riveting 
machine at the fork (indicated by the arrow) so as to 
give necessary clearance for wide-flange side sills. This 
permits applying rivets required in fabricating the wide- 
flange side sills with a powerful portable riveter, thus 
avoiding their driving less securely by hand. 


' Mirror used to give easy view of back cut on car-wheel boring machine 


Portable riveter cut away at arrow to permit riveting wide flange 
side sills 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Lead Screws 
Repairing Machine 


An easy method of reconditioning damaged threads on 
lead screws, deformed either by accident or normal wear, 
has been devised by a maintenance man at the General 
Electric Company’s Erie, Pa., works. 

In this method a lathe dog 4 clamps a V-block 2— 


machined to hold a cutting tool 6—to the lead-screw nut 7. 
In effect the nut becomes a die with a single-point cut- 
ting tool when a tool bit, ground to fit the thread, is 
inserted in the V-block and locked with a setscrew 3. 
The tool will clean burrs and bumps preceding the nut, 
which is held stationary by a long lever 7, while the screw 
5 is driven by a lathe. 

Since few shops are equipped to machine such long 
pieces, the usual procedure is to file off the deformities. 
This involves considerably more time than the proposed 
method of repair, which can sometimes be performed 
without disassembling the screw. 


Applying Valve-Chamber 
And Cylinder Bushings 


A questionnaire was recently sent by Railway Mechanical 
Engineer to about 90 Class I railway locomotive shops, 
well distributed throughout the country, requesting infor- 
mation about the equipment used and time required for 
(1) applying valve chamber bushings; (2) applying main 
steam cylinder bushings; and (3) grinding or lapping 
cylinder-head joints. Replies were received from 28 
shops and the information submitted is summarized in 
the table accompanying this article, letters being used to 
designate individual shops which requested that their 
identities be not disclosed. 

An examination of the figures will show, in general, 
substantially less time and effort required for applying 
both-valve-chamber and cylinder bushings by means of 
hydraulic devices compared with shop-made, air-operated 
screw devices and jacks. Similarly, the shop-made air 
devices of one kind and another ysed for lapping cylinder 
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heads to make steam-tight joints on the cylinders are 
less effective and take more time than the commercia! 
electrically operated surface grinder mentioned. | 

Various types of shop-made devices for applying loco- 
motive bushings have been described from time to time 
in Railway Mechanical Engineer and, in a typical arrange- 
ment, include a 314-in. heat-treated steel screw, 8% ft. 
long, which extends through the cylinder and bushing 


1—Lever 5—Lead screw 
2—V-block 6—Cutting tool 
3—Set screw 7—Lead-screw nut 
4—Lathe dog 


Method of setting up the lead screw cutting tool 


and has a steel block or bar at either end, drawn together 
usually by a split bronze nut driven through reductior 
gears from an air motor. It will be noticed that this 
type of relatively large and heavy device, requiring twc 
men and sometimes a shop crane to handle and operate. 
is used at 16 of the 28 shops listed. 
At two shops, bushings are applied with more or les: 
make-shift equipment and pressures developed by com- 
mercial jacks of the Joyce or Duff types. At two othe: 
points, shop-made hydraulic devices are employed which 
are used, as far as is known, only locally at these two 
shops. At eight of the 28 shops responding to the ques- 
tionnaire, locomotive bushings are applied by means of 
the McQuade hydraulic applicator, which consists of 3 
small and light, but powerful, two-cyJinder press, ca- 
pable of developing pressures up to 35 tons through 
armored-hose connection to a hand-operated oil pump 
conveniently located on the near-by shop floor, as de- 
scribed in an article in the February, 1938, Railway Me- 
chanical Engineer, page 77. 
Referring to the first part of the table covering the 
application of valve-chamber bushings, it will be noted 
that the time required with the shop-made air-operated 
devices varies from about 1 hr. to 214 hr. for two bush- 
ings. There are one or two instances, notably shop: 
R and V, where shorter times are reported, includin: 
5 min. and 30 min., respectively, but a check indicate: 
that neither of these figures includes the time spent in 
setting up the device. With the hydraulic bushing ap- 
plicator, the time ranges from 20 min. to 60 min. for tw- 
bushings, or roughly one-third of the time required wit: 
the screw-type devices and sometimes even a higher 
proportionate reduction in man-hours may be effecte 
since it is possible in a pinch for one man to set up ani 
operate the applicator without assistance. although a 
machinist and helper are generally used. Pressures re- 
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Practice of 28 Locomotive Shops in Applying Locomotive Cylinder and Valve-Chamber Bushings* 


Applying valve chamber bushings 


Applying main cylinder bushings Grinding cylinder-head joints 


Application Application 
preseure, i : 
10p State Type of machine Total time tons Type of machine Total time tons Type of machine Total time 

Ohio made ) 1 hr. (1) 5 Shop made (air) — ...... ...... McQuade (elec.) 1 hr. a) 
Illinois Shop made (air ¥ hr. (2) ete Shop made dach) 10 Shop made ent 2-3 hr. (2) 
M Shop made (hyd.) 40 min. (i) Shop made (hyd.) 40 min. (1) 1 per in Shop made (air 2 hr. (1) 
California Shop made hr. (2) 15 Shop made (air) min Shop made (air) 3 hr. (1) 

Shop made (hyd.) 30 min. (2) 20 Shop made (hyd.) 48min. .  ..... Shop made (air) 254 hr. (1) 
New Mexico Shop made (air) )hr.(2  ..... 158 made (alr) 1 hr. (1) 2-step fitted Shop made ai) 2 br. a 
Georgia McQuade (hyd.) — ...... — McQuade (hyd.) 20 min. (1) 35 McQuade (elec. 1 hr. (1 
Maryland Shop eai dins. CMT Shop dedi "WC Vl de  Greand by kand Ade ie 

made sane UAS e r. roun 

Pennsylvania Joyce air jack 1 hr. (1) 8 Joyce hand jack 3 hr. d) 20 ER McQuade (elec) q br. (1) 
Massachusetts McQuade chyd.) 20 min. (2) 10-25 McQuade (hyd.) 25 min. (1) 10-40 Shop made fir) Setters 
Georgia Shop made a) br. (00 Heat br.. Shop made (air 2 hr. (1) 

[ Illinois Shop made (air, 3 hr. (4) 10 Shop made (air Does not grind — ...... 
Iowa Shop made uir),, 234 hr. () Heat Ihr. made (air) 30-45 min. 
Kansas McQuade (hyd.) 30 min. (iI. Duff jacckllñl .. McQuade (elec.) 154 hr. (1) 

olorado Shop made (air) — 45min. (2) ..... Shop made (air) I hr. ME McQuade (elec.) 1 br. (1 
. Shop made an 2 hr. tay" 5 cx Heat made (ain) 4br see McQuade {eis} hr. 9 
DONE CEN CCNER  — EE EOS 

cansylvania McQuade thyd) J nr. (h 18-20 MeQusde(hyd) f br. (D 56-35 MeBuade dee) Ihr (Q) 

: k Shop made (ait) 28 min. (1) © ..:.. Heat 8min. () Shop made (air) o min. (1) 
Nen ola Shop made tai) 30 min. d XA Shop made (air) 30 da A) 2-step fitted Shop made (air) 20 mia. 
t Washington Shop made jet 30 min. (1 Shop made 1 hr. (i277): made (air) 2 br. (1 
j made (air 45 min. (2) ..... Heat 2 hr. S made an 2 hr. (1 

Texas Bande (hyd. 2 br. (4) 15-20 McQuade (hyd.) 7 hr. (2) 12-15 McQuade (elec. 40-50 min. 

Nebraska McQuade (hyd.) 15 min. i 30 Shop made (air) 1 hr. 20-35 McQuade (elec. 38 min. (1) 
irginia made (air 30 min. (1) Heat 4 hrt. made (air? t 

j Missa M 05d 45 min. (2 8 McQuade (hyd.) 1 hr. 10 min 3-step fitted unde (elec) 45-70 min. (1)** 


Received in response to questionnaire sent out by the Railway Mechanical Engineer. 


* Joints also la 


Grind back cylinder heads; use copper gasket in front heads. 


rted for valve-bushing insertions vary from 5 tons 
o 30 tons, the latter being generally higher than desirable. 


Applying Main Cylinder Bushings 


Referring to the center section of the table, covering 
nain cylinder bushings, it will be seen that seven of the 
'8 shops still adhere to the relatively slow process of 
rating cylinders to expand them while bushings are 
nserted. Four hours appears to be about the minimum 
ime which can safely be used in heating cylinders and 
he much shorter times of 20 min. and 8 min., reported by 
hops S and U, respectively, undoubtedly refer to the 
ime required for inserting bushings and do not include 
he time spent in heating and expanding the cylinders. 

Commercial jacks are used at three shops for apply- 
ng main cylinder bushings. The general lack of efficiency 
X this arrangement can be judged from the fact that, 
it shop J, it takes 3 hr. to apply one bushing and it is 
dificult to understand how the shop foreman knows that 
he pressure developed amounts to 20 tons, as reported, 
since there is no gage to measure it. 

Shop-made air-operated devices aré used at nine of 
the 28 shops and the time varies, as shown in the table, 
from 60 min. to 3 hr. per bushing, and averages about 
O min. per bushing, discounting the abnormally low 
times of 11 min. reported at shop R and 30 min. each 
at shops D and V which plainly do not include the set-up 
time required with this type of device. 

The hydraulic bushing applicators, installed at five 
of the 28 shops, are used for pressing in main cylinder 
bushings in times ranging from 20 min. at shop G and 

5 min. at shop K to 1 hr. at shops T and Y, and 70 
min. at shop Z. The average time is 45 min. per bush- 
Ing, or one-half that required with the heavier and more 
awkward shop-made air-operated devices. It will be 
noted that cylinder bushings are applied in two-step 
Sizes at shops F, J, and V and three-step sizes at shop Z3. 

€ pressures are calculated at about one ton per inch 
of cylinder diameter and vary from 10 tons to 40 tons. 


ce asa! o 


Making Cylinder-Head Joints Tight 


Replies to the questionnaire relating to methods of 
making cylinder-head joints steam tight are given at the 
right in the table and show a great predominance of shop- 
made air-operated devices which partially revolve the 
cylinder head, or a grinding ring, against the seat on the 
cylinder, using a grinding compound to remove the high 
spots and make a tight joint. This type of device is used 
at 14 of the 28 shops and the abnormally short times of 
30 min. and 15 min. quoted for shops N and S, respec- 
tively, obviously do not include set up time. Excluding 
these two figures, the average time required at the other 
shops is 134 hr. per joint ground with the shop-made 
tool. 

The McQuade electric cylinder-head seat grinder, re- 
ferred to in the table as being used at 10 shops, consists 
of a small electrically operated cup grinding wheel which 
is supported in a balanced arm revolved by hand about 
its center in a spider suitably fixed in the cylinder, as 
described in an article in the May, 1942, Railway Me- 
chanical Engineer, page 225. The grinding wheel takes 
a light cut off the cylinder seat just deep enough to true 
and smooth the joint and the time required to set up 
the machine and complete this operation varies from 35 
min. at shop Z1 to 90 min. at shop 0, the average being 
just ander 60 min. per joint ground. 

This average of 60 min. may be compared with 134 
hr. per joint ground with the shop-made tool, but the 
difference in set-up and operating time does not reflect 
the full advantage of the electric grinder as it can be used 
without removing the cylinder studs which is usually 
necessary with most other devices. To be consistent, 
the ground seat on the cylinder should be matched with 
an equally smooth, true and accurate seat on the cylinder 
head which many shops accomplish by means of a light 
finishing cut with a tool-post grinder in a boring mill, 
or large lathe. j 

In replying to this part of the questionnaire, several 
shops called attention to the fact that thev are welding 
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back cylinder heads permanently to the cylinders, thus 
eliminating two joints per locomotive. Shop Z2 reports 
lapping its back cylinder heads in the usual manner, but 
using a round copper gasket in the front heads. Shop M 
states that, with modern accurate machines for facing 
both the cylinder bushing end and the seat on the cylinder 
head, it is not necessary to grind, or lap either of the seats 
to secure a tight joint. Shop Z3 is apparently suspicious 
of even the ground joint and, in the case of back cylinder 
heads, not only trues both seats with an electric cup 
grinder, but subsequently laps the two seats together 
with a shop-made tool. All 10 of the shops using the 
electric grigder report that it does a quick accurate job 
with no subsequent lapping required except in the single 
instance cited. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help 


of those who 
~ desire assistance on locomotive boiler problems. 


Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 


oe 


will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Lining Up Firebox 
Sheets for Welding 


Q.—When welding in new firebox side sheets if the thickness 
of the new plates is found to vary from the thickness of the 
original plates should the plates be even on the inside or the out- 
side?—F. I. D. 

A.—When welding in new firebox side sheets where 
the thickness of the plates is found to vary and the weld- 
ing is to be done on the fire side of the sheets, it would 
be the better practice to line up the sheets evenly on 
the water side. This eliminates a ridge on the water 
space side which could be a starting point for corrosion. 


Rivet Head Breakage 

Q.—What causes the heads of rivets in the longitudinal seams 
to break off?—R. E. R. 

A.—This condition could be caused by the use of defec- 
tive rivets, improper heating of the rivets at the time of 
application or by improper application of the longi- 
tudinal seam. If the boiler course and the inside and 
outside welt straps are not absolutely in contact at the 
time of riveting, excessive riveting pressures must be 
exerted on the rivets to bring the seams together and 
esl them, thus putting excessive tension on the rivet 

eads. 
in the fabrication of the boiler to see that the shell course 
and inside and outside welt strips are properly prepared 
by grinding to remove all free scale and high spots, the 
welt strips being accurately formed to fit the contour of 
the shell. The maximum opening at any point should 
not exceed .005 in. nor extend over one-half pitch he- 
tween rivets. 


Overcoming Sludge Conditions 


Q.—What are the methods employed in removing sludge 
accumulations at the rear of the mud ring? —F. E. R. 

A.—The general practice is to apply washout plugs 
at the rear corners of the firebox directly over the mud 
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To eliminate this condition care should be taken 


ring for washing the rear and side of the mud ring at 
periodical intervals. Blowoff cocks applied to the sides 
of the firebox close to the mud ring are also used. | 

Where sludge conditions over the rear of the mud ring 
are severe, a sludge remover is applied. The sludge re. 
mover consists of a manually operated blowoff cock 
applied to the left rear corner of the firebox directly over | 
the mud ring, generally replacing the washout plug. To 
this blowoff cock is attached a perforated pipe extending 
across the back of the mud ring to the opposite side with 
the end of the pipe capped or otherwise closed and sup- 
ported in position about 4 in. above the mud ring 
Three-eighths inch diameter perforated holes are drilled 
45 deg. up from the bottom of the pipe with a 6-in. pitch 
and are staggered so as to alternate in direction from 
front to back. On some installations the size of the holes 
is varied with the size increasing uniformly with the 
distance from the blowoff cock in order to provide the 
same suction from the right half of the back mud ring 
as from the left side nearest the blowoff cock. 

An operating lever is applied to the blowoff cock so 
that it can be operated by the fireman from the seat box. 
The blowoff is piped to a convenient place under the 
locomotive and a muffler installed so that the blowing. 
'can be done at any point desired in operation on the road 
or in terminals. 


Renewing Smokeboxes 


Q.—We have considerable trouble with the smokeboxes of ov 
Pacific type locomotives. These engines are fifteen years oli, 
Would this be considered the life of a smokebox? What are tix 
causes of the smokeboxes cracking out from the cylinder cutout! 
Should the thickness of the new smokeboxes be increased ove 
the original, which were % in. thick?—F. E. M. 1 

A.—The average life of a smokebox varies from 12 t 
20 years after which time renewals are necessary becaus 
of pitting and corrosion, particularly at the bottom d 
the sheets. Cinder cutting due to the high velocity d 
forced draft also affects smokebox life. Chemical actios 
leading to corrosion and pitting can be overcome to 4 
great exterit by eliminating leaks in smokeboxes and, 
proper cleaning of cinder accumulations. | 

Cracking out from the cylinder cutout is generally 
caused by loose cylinder saddle bolts and working o 
the cylinders. The cylinder saddle bolts should be fitted 
bolts. When cylinders are renewed the number of saddle 
bolts should be increased using three rows of bolts in 
place of the conventional two rows which was the prac 
tice in use at the time these locomotives were built. 
The general practice is to continue the use of V- in. thick 
smokebox material applying 34-in. liners inside the bot- 
tom of the smokebox and extending them up the sides 
to the center line of the boiler. This gives addition 
suppert for the cylinder saddle. 


Flanged Staybolt Holes 


Q.—What are the advantages of using flanged staybolt hole 
in firebox side sheets for the application of staybolts over th 
conventional manner of drilling and tapping the side sheets am 
hammering over the ends of the staybolts?—]J. K. S. 

A.—Among the advantages claimed for the flanged 
type of staybolt hole is that added holding power is o 
tained for the staybolt because, with the flanged hole. 
in. of thread can be obtained in the sheet, bolts can be st 
longer and a good head applied by driving into the radiis 
formed by flanging the hole. The fact that the bolt b 
set in the flanged hole and that the head of the bolt dos 
not project out beyond the surface of the firebox shet 
protects the bolt head against fire cutting. Sharp edet 

(Continued on next left-hand page) 
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7 RIGULD TESTS FOR CHILLED CAR WHEELS 


One of the most rigorous controls used in 


teme cese A manvfacturing Chilled Car Wheels by member 
hole shall outing ye foundries is the Pyrometer test. This is a tem- 
wie 0 on perature test to check every operation in the 
temper? op, to gt ol ovides © use of the molten metal from cupola to mold. 
gonge: 2 T racic? Uniformity is guaranteed by constant scien- 
oH x stand- tific check of each process by pyrometer read- 
| Ass -— y wet: ings to ensure compliance with Association 
wols oe -— «9 wt E standards. Absolute accuracy is assured with 
ero ode? 10% the “double-check method of having all 
E ges mixing. in old aing pyrometric control equipment periodically 
ards rind: i ken inse R tested, repaired and calibrated at the Asso- 

p des. " " de ‘0 ciation laboratory. 


id THE 7 RIGID TESTS 
ose ^ "E ying €" «v 
E e g. 0 aT THAT GUARANTEE UNIFORMITY 
n 


1s 
tocesꝰ 1, Chill test block taken at least once in 
every ten wheels poured. 


2. One complete chemicol onalysis with 
each heat. 


4. Drop test of finished wheel (A.A.R. 
Specifications). 


5. Thermal tes! of finished wheel (A.A.R. 
Specifications). 


6. Tes! for Rotundity. 


54599-5549 


7. Brinell Hardness test for maximum and 


minimum chill limits. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


PARK AVENUE, NEW YORK, N. Y. : 445 NORTH SACRAMENTO 8OULEVARD, CHICAGO, '.i. 
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Organized ġo achieve: Uniform specifications — Uniform inspection — Uniform product 
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around the staybolt holes are eliminated -because the 
tapped hole starts in the radius of the flanged hole. 

Roads using this type of staybolt application are re- 
porting the elimination of defects in firebox side sheets 
due to plates checking and cracking around the staybolt 
holes. 


Machine Cleaning of 
Boiler Tubes and Flues 


Q.—We are now cleaning tubes and flues by the use of a tube 
rattler and also by sand blasting. We understand that tubes are 
being cleaned by the use of a machine. Have you any information 
concerning one?—D. V. 

A.—The machine you have reference to no doubt is 
the Wheelabrator* which cleans tubes and flues by the 
use of metal grit. This method removes practically all 
scale and leaves the tube or flue with a very good finish. 
In operation the Wheelabrator throws a metal grit by 
means of a revolving wheel, the metal grit strikes the 
tube or flue as it is being revolved and fed through the 
machine. The grit is dropped into the vanes of a vertical 
wheel and thrown out with sufficient centrifugal force 
against the flue to cut the scale from the tube or flue. 
The unit will handle 400 Ib. of grit a minute. The size 
of the grit can be changed to suit the scale. conditions; 
arrangements are also provided to permit changing the 
speed or rate of travel of the tubes or flue through the 
machine. The machine has power-driven rolls for feed- 
ing the tubes or flues through the cleaning unit and for 
discharging them on the opposite side after they have 
been cleaned. An exhaust fan draws all dust and fine 
scale from the cabinet and through a dust-collecting 
system where the dust is collected in bags. 


Applying Arch Tubes 


Q.—What is the best procedure for applying arch tubes to a 
locomotive boiler?—F. E. D. 

A.—The Official Proceedings of the 1941 meeting of 
the Master Bpiler Makers! Association gives the follow- 
ing recommendations for applying arch tubes: 

The following method should be followed as closely as 
possible, that there may be a standard application. Drill 
a guide hole in the sheet or punch hole, then drill the 
proper size hole for the tube 1⁄4% in. larger than the tube. 
Have the tube bent by a cold bending machine. If the 
shops are equipped otherwise, have them bent by heating. 
In most cases tubes are kept in stock, bent and ready for 
application, 1 in. longer than required. When the boiler 
is ready for the tubes place the tubes in the holes, mark 
the tubes for proper length, remove, cut off the extra 
material with cutting machine or hack saw. We do not 
recommend cutting the tubes off with oxyacetylene torch 
unless the slag accumulation is chipped off after burning. 

The tubes then should be properly placed in holes 
and held straight for the proper setting of the arch brick. 
Then roll or bead or flare out. Each railroad has a stand- 
ard practice of beading and belling tools. -We recom- 
mend that the tubes extend past the sheet V in. for 
beading, and 36 in. for belling. The use of copper fer- 
rules where tube holes become large is good practice, but 
the thickness of copper should have a limit. We recom- 
mend that the radius of arch tubes be given careful con- 
sideration. They should enter the sheets at right angle, 
where possible. Good results are also being obtained 
where sheets at the holes are built up. to 34 in. in 
thickness. 


* For a description see the February 1943, issue, page 102, 
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Increasing Tool Life : 
On Stainless Steel Forgings 


A method of overcoming tool troubles caused by a com- 
bination of scale and the work hardening of stainless stet 
forgings was evolved recently on a job involving turning 
and facing operations on supercharger rotor turbines with 


cemented carbide tipped tools. 
When machining this part (see Fig. 1), it was note 
whi 
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that failures on tools occurred at any point where " 
tool was cutting a previously machined surface and alt 
at the scale line. The former trouble was found tok 
due to the fact that stainless steel of the analysis beim 
used work hardens rapidly and this increase in hardnes 
penetrates to a depth of several thousandths of an inch 
Therefore, a feed above 0.008 in. was maintained, whid 
overcame the trouble previously caused by the carbit 
tipped tool cutting through work hardened stock. 
The tool design shown in Fig. 2 was worked out b 
furnish the added strength and chip breaking qualitic 
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Fig. 2 


needed when cutting through the scale on the stainless 
steel forgings. A negative strength land on the tod 


reduces the tendency of the material to tear out the too!’ 


cutting edge. 

In addition, a reverse angle breaker of from 45 deg. 
prevents the chip from curling back and impinging against 
the cutting edge at approximately the scale line as f 
otherwise would do on this particular set-up. In this 
instance, it was found that the best way to put the breaker 
in is to grind a regular breaker at 15 deg. positive rakt 
at a reverse angle to the cutting edge. After the breake" 
is in, a land at from —2 deg. to —3 deg. and 0.015 ir 
wide is ground on a 6-in. Diamond pedestal grinder. 

With the tool illustrated, an average of 10 pieces wer: 
faced and turned between grinds, although the part ha 
a Brinell hardness of 280 to 320. The speed was 140-16! 
surface f. p. m. with a depth of cut of 1% in. 


il hanical Enginee 
Railway Mecra TOBER. 9d 


— e 


— a: NNENCRGMGN 
"€ — NER sg 


To eliminate slow-down when 
taking water is the purpose of the 
new designs of water scoop devel- 
oped by the New York Central. 
Lima is now building tenders incor- 
porating improvements whereby 
water can be taken safely at 75 miles 
an hour. 


The tender tank is eo vented to 
relieve the air and water pressure 
Produced by the inrush of water from 


ds ar 


.... into specially designed tender tanks 


the scoop, that no water spills from 
the top of the tender. All excess 
water is discharged on the pavement 
between the tracks at the water-pan 
locations. 


This overflow equipment has been 
installed on tenders of Class L-4B 4- 
8-2 locomotives now in service, and 
fifty new large-capacity tenders with 
this arrangement are now being built 
by Lima for the New York Central 


MILES 
AN HOUR 


INCORPORATED, LIMA, OHIO 
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Questions and Answers 
On Welding Practices 


(The material m this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motwe and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. All communications should bear the name 
and address of the writer, whose identity will not be 
disclosed when request is made to that effect.) 


Surface Hardening 


Q.—Are flame hardening and casehardening the same? If 
not, what is the difference between the two?—M. F. G. 

A.—Flame hardening by the oxyacetylene process must 
be differentiated from casehardening, carburizing, nitrid- 
ing, or any other practice that involves a chemical change 
in the surface of the materials. The flame hardening 
process does not alter the chemical composition. When 
the process was first introduced, the impression arose that 
the excess acetylene flame added carbon to the steel, but 
this is not always true. A strictly neutral oxyacetylene 
flame is used as a heating medium and the hardness is 
produced by quenching while the surface of the steel is 
still above the critical temperature. 

The intensity of the oxyacetylene flame induces heat 
so rapidly that it penetrates the material only a fraction 
of an inch. This imparts to the surface of the metal a 
hardened case which may vary in depth from a mere skin 
to M in., depending on the composition of the base metal, 
on the operating methods used, the length of heating time, 
the quenching media used and similar factors. 

When steel is heated above its upper critical point, the 
carbon is brought into a state of solid solution with the 
iron, or, in other words, carbon is diffused uniformly 
throughout the mass. If the heated mass is then allowed 
to cool gradually to room temperature, the carbon is 
precipitated to the grain boundaries, producing a coarsely- 
grained structure which is relatively soft. 

When the cooling is rapid or sudden, as in the flame 
hardening process, the constituents have not time to come 
out of solution and the structure that results from the 
heating is stabilized and arrested. Thus, a hard or mar- 
tenistic structure is formed at the surface. There is no 
sudden change in chemical analysis and also no sharp 
line of demarcation between the hardened zone and the 
softer core such as is found in casehardened work. This 
fact is due to the balancing or tempering action of the 
metal beneath the hardened surface, which produces a 
gradual transition from the hard martenistic structure 
at the surface to troostite, then sorbite, and finally to the 
original unaffected structure of the core. The increased 
toughness resulting from this physical condition combined 
with the higher Brinell hardness, accounts for the success- 
ful wear resistance of parts that have been given this 
treatment. The hardness zone produced is, at least. 
two or three times the depth of that obtained by carburiz- 
ing and will not spall, check or crack with impact, vibra- 
tion or deformation. 


Safety Guard 
For Band Saw 


A novel safety appliance has been installed on an Oliver 
band saw at the carpenter shop of the Harmon electric 
shops of the New York Central which was designed by 
the carpenter-shop foreman, David Cleveland. 
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Safety guards for bandsaw wheel and blade protect men from injur | 


The revolving wheel which carries the band saw i 
ordinarily exposed, causing a dangerous condition to the 
operator if, the saw breaks. A one-piece metal cover 
encases both sides of the wheel and is hinged for easy 
removal of the band saw. When the saw is in operation 
this feature eliminates any danger to the operator i 
sudden breakage occurs. 

Sliding guides have been installed in the metal frame 
at the location where the band saw enters the saw table. 
There is also a safety glass feature on the saw guide to 
enable the operator to determine if the band saw is 
riding the center of the wheel while in operation. 

* „ * 


Fabricating smokestacks in the welding shop 
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A new Booster to meet 
new conditions 


For today's increasingly exacting de- 
mands the Franklin Railway Supply Com- 
pany, Inc., has developed a new Booster, 
which meets the requirements brought 
about by higher boiler pressures and new 
factors in current steam locomotive op- 
eration. 

The short cut-off, the cast steel cylinders 
with large steam and exhaust passages, 
and a new design of ball joint, with self- 
adjusting packing, secure maximum effi- 


In Canada: FRANKLIN RAILWAY 
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ciency and economy in the use of steam. 

A special starting device enables the 
Booster to develop maximum starting 
effort, and a new air control permits 
engagement at higher speed. Other out- 
standing features include dynamic bal- 
ancing and a roller bearing crank shaft, 
securely housed in the engine bed. 

Every element in its construction is de- 
signed to increase the operating effective- 
ness of the Booster. 


WAY SUPPLY COMPANY, INC. 
NEW YORK 


e CHICAGO 


COMPANY, LIMITED, 


MONTREAL 


Water-Cooled 
Furnace Door 


The difficulty in maintaining sheet-metal furnace doors 
subject to high temperatures in serviceable condition, 
even when the doors are backed with fire brick, is well 
known to blacksmith and boiler shop supervisors. With 
high-operating temperatures in the furnace, it is almost 
impossible to keep the steel doors from warping. 

To meet this condition, a water-cooled door has been 
developed and installed on a large furnace at the Denver, 
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Colo., locomotive shops of the Denver & Rio Grande 


Western, as shown jn the illustration. This door has 
been in service for a considerable period of time and has 
demonstrated the practicability of its construction by 
remaining straight and easily operable without any main- 
tenance expense since the original installation. 
Referring to the illustration, it will be noted that the 
water-cooled door has been applied to a large furnace. 
which had previously been giving trouble. The door on 
this furnace is 10 ft. 5 in. long by 2 ft. 9 in. high. It is 
made of two 3&-in. steel plates with a 315-in. water space 
between them. These plates are held in fixed relation 
to each other by l-in. hollow staybolts applied in rows 
about 8 in. apart horizontally and 836 in. apart vertically. 
The top, bottom and ends of the door are -in. by 3%- 
in. steel strips welded in place to give water-tight joints. 
The door is guided in steel ways at either side of the 
furnace so that it can slide vertically, the operation of 
opening and closing being effected by means of chain 
connection over two pulleys to a 10-in. vertical air hoist 
(not shown) at the right. The air-operating valve which 
controls the door opening is located at the left. 
One of the necessary features of this door is, of course, 
an easy means of keeping water in it. At the right side 
of the door, a 144-in. pipe is inserted through the top 
plate into the water space and reaches within 2 in. of 
the bottom plate. This filler pipe, secured in place by a 
tight fit in the top plate, to which it is also welded, 
telescopes a small stationary 34-in. water supply pipe. 
shown at the right in the illustration. In the closed posi- 
tion of the furnace door, this stationarv supply pipe just 
enters the filler pipe. As the door is raised, the stationary 
pipe simply projects deeper into the filler pipe until, in 
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the upper door position, its end is also within about 2 in, 
of the bottom of the water space. This construction 
assures the delivery of all water to the bottom of the door! 

A ¥-in. globe valve and drain pipe threaded into the 
furnace door at the left side near the bottom, affords 
means for draining the door or controlling the flow of 
water through it in order, under extreme conditions, to 
maintain the desired minimum water and door tempera- 
ture. A 14: in. telescopic overflow pipe is also installed 
at the left side of the door to take care of any overflow 
and drain it to the sewer. In installation, this overflow] 
pipe is just the reverse of the supply pipe previously 


M 


Water-cooled furnace door 
installed at the Denver, 
Col, locomotive shop of 
the Denver & Rio Grande 
Western 


mentioned, being inserted through and welded to the 
bottom plate of the furnace door and reaching up throug! 
the water space almost to the top of the door which must 
be kept as nearly as possible full of water. The 114-10 
drain pipe has a 29-in. extension which telescopes o 
moves up and down in a vertical section of 414-in. tubing 
connected to the sewer lines. 


Non-skid footplates have been set at different angles around this 
welding positioner to give the welder a level floor from which to 
work regardless of the tilt of the table—It is used in welding 
trucks for Diesel locomotives made by the General Electric Company 
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I. Positive flow of water 
over CENTER of crown sheet 


2. Reduced honeycombing 


3. Reduced flue plugging 


4. Reduced cinder cutting 


5. Better arch brick support 
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FOR THE INSTALLATION OF 


ALL OF WHICH RESULTS IN GREATLY 
INCREASED LOCOMOTIVE AVAILABILITY 


AMERICAN ARCH COMPANY, Inc. 
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——— NEW DEVICES — 


Metal Spray Gun 


Metallizing Engineering Company, 38-14 
Thirtieth street, Long Island City 1, N. Y., 
has developed the Metco type 3E metalliz- 
ing gun, especially engineered for the high- 
speed production spraying of low melting 
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Metallizing gun which has a high deposit rate 
when used with a number of metals with low 
melting points 


point metals. Rates of deposition, in Ib. per 
hr. include: zinc, 40; tin, 70; lead, 110; 
solder, 90; babbit, 75. 

Regardless of the type of wire employed, 
no gear changes are necessary to achieve 
these high speeds. Any spraying speed 
within the prescribed ranges is automatically 
obtained, and maintained by a controlled 
power unit built into the gun. Air-pressure 
fluctuations do not affect its operating effi- 
ciency. 

In common with other Metco metallizing 
guns, the type 3E is equipped with a uni- 
versal gas bead which allows the tools to 
be operated on any commercial gas, in con- 
Junction with oxygen and compressed air. 
Owners of Metco type E or 2E guns may 
have their present equipment converted to 
a type JE. Or, the type 3E may be con- 
verted back to the standard type. 


Storage Type 
Flashlight Battery 


A rechargeable wet flashlight battery for 
industrial use built on the principle of the 
automobile wet storage battery, especially 
valuable for operations where long con- 
tinued and steady usage of flashlights is 
necessary, is announced by The B. F. 
Goodrich Company, Akron, Ohio. 

The company recommends the use of the 
wet storage batteries where dry batteries 
require replacements more than once every 
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two weeks. A freshly charged wet battery 
will give about three hours of constant light. 
Batteries can be used in the standard three 
or five cell dry battery case with the use 
of spacer plugs. The batteries carry a six 
months' guarantee and batteries which have 
been in service 18 months are reported as 
still being in good condition. 

The battery requires a 1.9-volt, .6-amp. 
type Mazda lamp instead of the 300-mil lamp 
used with dry batteries. 


Boring and 
Milling Machine 


A combination boring and milling machine 
designed and built for special production 
jobs on which there is a certain amount of 
boring and turning and on which in the 
same set-up pads or slots must be milled has 
been placéd on the market by the Cincinnati 
Planer Company, Cincinnati, Ohio. 

The bed is of one-piece construction and 
heavily ribbed. The transmission is fully 
anti-friction and all gears are hardened. 
Flat table tracks are bolted to the bed and 
the table is centralized and given radial 
support by a large anti-friction bearing 
mounted in the center of the table. This 
bearing is large in diameter and preloaded 
to allow maximum efficiency. The table and 
bed tracks are ample in size and automati- 
cally lubricated to stand the maximum pres- 
sures of high-speed boring, turning and 
milling. 

There are 16 speeds in geometric progres- 
sion to the table ranging from 1 to 30 revo- 
lutions per minute. A low horsepower 


motor drives through a worm-drive box 
providing milling feeds from 2 in. per min. 
to 80 in. per min. The same transmission 
is utilized in both table drives. Filtered lu. | 
brication between the bed and table tracks 
is provided by an individual motor-driven 
pump. A pressure switch is also provided 
so that if, for any reason, there should be 
a pump failure the main motor would auto- 
matically stop. The pressure switch is set 
so that a minimum of three pounds will stop | 
the machine. This is an important feature 
because it insures constant-pressure lubrica- 
tion to the table track at all times when in 
operation. 

The table is graduated in degrees and has 
a convenient fine-feed hand adjustment lo- 
cated at the operator's normal position. A 
convenient and positive locking device i. 
provided to the table for cross milling. The 
table lock is also electrically interlocked 
with the feed and drive motors so that the 
table cannot be moved while in a locked 
position. 

Pyramid type housings are used and are 
of box-type construction and well ribbed 
This type housing also provides a sheath 
for the individual ram counterweights. Th 
right-hand housing is arranged for a sid 
head and has a heavy vertical rib running 
almost the full length which is machined to | 
fit the side head. All twisting strains se 
up in the machine while doing side head 
turning are equally distributed over th 
wide-face pyramid housing. 

The rail is of Hypro design having: 
deep box-arch back, a solid narrow guide 
at the bottom and supplementary bearing at 
the top. This gives added insurance against 
tilting of the heads while doing heavy cros 


Combination boring and milling machine 
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feeding and affords more accuracy. Saddles 
are provided with a spring-loaded roller 
bearing at the top which helps carry the 
head weight and makes for more ease of 
operation. Precision adjustment handles are 
provided with graduated collars and can 
be positioned to suit the operator’s con- 
venience. A one-piece conical-type square- 
locked swivel is used on the boring head. 
The conical-type swivel helps distribute the 
twisting strains inherent in boring and turn- 
ing over the entire saddle area. The swivel 
has the support of the extended saddle and 
also has an extra long clamping arm. 

An individual feed and traverse box is 
provided for each head. The feed and tra- 
verse boxes are fully anti-friction and lubri- 
cation is provided by means of a pump built 
into the box. Safety clutches are built into 
each end of the rail and loaded to take 
maximum horsepower. 

The milling head cross feed is obtained 
through an entirely separate feed unit 
motnted on the left-hand housing. Traverse 
is obtained through this same box. Cross 
feeds to the milling head range from % in. 
to 8 in. per min. The same selector-box 
feed and traverse is used for both the mill- 
ing and the boring head so that there will 
be no confusion on the part of the operator 
when changing from turning and boring to 
milling. 

Gearing in the milling head is of hardened 
alloy steel. All gears are mounted on large 
diameter multiple splined shafts. The quill 
is manually operated and has a 10-in. down 
feed. The complete head, gearing and bear- 
ings are lubricated through a pump unit 
built into the head. There are 12 speeds in 
the head and they range from 21 to 377 
rp.m. An electrically controlled elevating 
mechanism is mounted on the extra depth 
box arch, and is completely independent of 
the balance of the machine. 


Machine Chuck 


A lever-operated chuck with a capacity for 
stock ranging from 1/16 in. to 1 in. of sec- 
tion has been developed by the Monarch 
Governor Company, 1832 West Bethune, 
Detroit, Mich. It is readily adapted to vari- 
ous machine tools for drilling, milling, bor- 
ing, grinding, etc., and can be set up in 
either the horizontal or vertical position. It 


Work pieces are held firmly in this lever- 
operated chuck 
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has been designed to provide ample chip 
clearance and when the chuck is either open 
or closed, the collet has absolute zero axial 
movement and positive axial dimension con- 
trol. This Jiffy jig consists essentially of 
three parts; a cap, base, and an operating 
lever, the taper on the eap conforming to 
that of the collet. With the proper sized 
collet in place, the cap is screwed down on 
the base until the collet opens and closes as 
desired. The operating lever is then screwed 
into a convenient location and the jig is 
ready to use. 


Heavy-Duty Vise 


The Jenkins Bar-Lok is the trade name for 
a fast-locking heavy-duty vise that has been 
developed by the Mechanics Engineering 
Company, Jackson, Mich. The vise is set 


Vise which locks with a quarter turn of the 
handle 


and released by means of a Bar-Lok push- 
pull pressure unit. This has a positive lock- 
ing contact at four points and will develop 
pressure up to 20,000 Ib. A quarter turn of 
the handle locks and releases the vise. 

The Bar-Lok vise is precision built for 
heavy-duty, especially around milling ma- 
chines and drill presses and wherever severe 
vibration might affect holding. The vise is 
built in one size with a 4-in. opening. 


Motive Power 
Storage Battery 


The Electric Storage Battery Company, 
Philadelphia, Pa., has made available what 
is called the Exide-Powerclad battery. This 
battery supplements the production of Exide- 
Ironclads to relieve shortages. The manu- 
facturer states that it meets the most exact- 
ing requirements encountered in motive 
power service and that it is the result of 
12 years of research devoted to developing 
a specific battery for motive power require- 
ments. 

The positive plate is completely enclosed 
by a slotted polystyrene retainer. In com- 
bination with the separators, it assures ef- 
fective retention of the active material and 
allows rapid diffusion of the electrolyte. 
This, it is claimed, assures long life of the 
battery. 

The battery is designed to combine maxi- 
mum capacity in minimum space consistent 
with the requirement of long life expec- 
tancy to assure economical operation. 


Car Heat Regulator 


The Vapor Car Heating Company, Chi- 
cago, has developed a unit which combines 
the Vapor regulator with a constant-pres- 
sure valve and overload by-pass control. 
This Vapor regulator is designed with 
simple inlet and outlet connections so that 
it also is considered as a unit part which 
can be removed from a car and replaced in 
a few minutes time. Thus, all inspection 


and maintenance work on it can be done on 


a simple test rack by experienced personnel 
in a manner similar to the practice long es- 
tablished for air-brake equipment. This reg- 
ulator has the economy diaphragm feature 
in it which insures the elimination of all 
steam waste. The diaphragm operating on 
the difference in temperature between con- 
densate and steam controls the steam ad- 
mission from the trainline through a stain- 
less steel and silichrome valve and seat in 
the regulator head. All parts of this regula- 
tor have had hundreds of car applications 
and the parts are now grouped into a single 
unit for ease of operation, inspection, etc. 
This unit can be mounted or easily re- 
moved from a passenger car as a complete 
unit for inspection or repair. A simple 


Single unit designed to incorporate vapor regu- 
lation with a constant-pressure reducing valve 
and overload by-pass control 


clamping arrangement is provided which se- 
curely holds the regulator to the car struc- 
ture, and the design is such that steam pipes 
and electrical connections can be quickly 
applied or removed. 


Plastic 
Insulating Tape 


An insulating tape called Fibron which is 
claimed to be suitable for many different 
applications has been announced by the 
Irvington Varnish & Insulator Company, 
Irvington, N. J. Made from Vinylite resin 
and a product of the Carbide & Carbon 
Chemicals Corporation, it is heat-sealing 
and flame resistant. Its tensile strength is. 
1,700 Ib. per sq. in. and dielectric strength 
(Continued on second left-hand page) 
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Right from the start, the first of the new 
Missouri Pacific Diesel Freight Locomo- 
tives made history when it broke all existing 
load and speed records on the railroad by 
hauling 115 cars, totaling 4339 tons, on its 
515 mile maiden run from Dupo, Illinois, to 
Texarkana, Texas, in 20 hours and 8 min- 
utes. This running time was almost 14 hours 
ahead of the schedule for ‘‘symbol”’ oil 
trains, which are the hottest and fastest 
freight trains handled by this or any other 
railroad. But this inaugural run was only 
the beginning. On the return trip with 120 
loaded tank cars and 3 empties, the “Big 
Jeep” (as it has been dubbed by the oper- 


ators) made the trip in 18 hours and 15 
minutes, hauling 6835 actual tons which, 
so far as is known, constituted what was 
then a train load record. However, this mark 
was doomed for a fall. On the Texarkana- 
Dupo run of December 13, 1943, the Gen- 
eral Motors 5400 Hp. Diesel Freight Loco- 
motive handled 7064 actual tons, pulling 124 
loads and 3 empties. At this time, these 
two 5400 Hp. Freight Diesels are being op- 
erated as four 2700 Hp. locomotives until 
additional Freight Diesels are received. Two 
2700 Hp. Freight Diesels are now operat- 
ing between Dupo and Alexandria and two 
between Dupo and Texarkana. 


ELECTRO-MOTIVE DIVISION 


ENERAL MOTORS CORPORATION 


LA GRANGE, ILLINOIS, U.S.A. 


1,000 volts per mil of thickness. Its bond- 
ing temperature is approximately 150 deg. 
C. The tape is used for insulating wires, 
cables and electrical equipment and also for 
protecting wiring, piping and equipment ex- 
posed to caustic or corrosive fumes, oil, 
grease, acids, alkalis ór moisture. 


Adjustable 
Tool Holder 


An adjustable tool holder with a vise grip 
for use in lathes, shapers, and planers is 
announced by the Robert H. Clark Com- 
pany, Beverly Hills, Galif. Any of four or 
more sizes of tool bits can be used in a 
single holder. Models available are the 
15-deg. sloping cutter, channel type, and the 
horizontal or parallel channel type in both 
right- and left-hand offset. Each type is 
available in several shank sizes. 

In addition, the Clark tool holder has a 


` speçial vise-grip jaw which has a unique 


clamping action for holding the bit vertically 
and horizontally with pressure evenly dis- 
tributed over the entire holder channel, thus 
preventing tool-bit breakage. It completely 
eliminates the possibility of a pocket or sag 
developing in the bottom of the holder chan- 
nel which the manufacturer claims is a fre- 
quent source of trouble when tool bits are 
clamped with a screw contact at a single 
point. The shape and position of the head 
of this tool holder affords the operator an 
unobstructed view of the tool-bit cutting 
edge. 

This vise grip offers another important 
saving by rigidly and firmly holding very 
short tool bits, thus effecting economies by 
using up short tool bits which might other- 
wise require scrapping. Square, round, out- 
of-round, undersize or dual narrow bits for 
cutting-off or forming operations all are 
held with equal rigidity. This ability to hold 
narrow tool bits saves much time and avoids 
tool-steel waste from grinding square bits 
to narrow shapes for cutting off and special 
turning, grooving, threading and facing op- 
erations, since tools of the correct width and 
shape may be used with difficulty. 

These tool holders are especially suitable 
for using Stellite and other extra hard cast- 
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alloy tool bits, since the even distribution of 
pressure in the holder will prevent break- 
age of these brittle and expensive alloys 
that is frequently caused by single point 
clamping methods. 

Clark adjustable tool holders are drop 
forged of tool steel. They are heat treated 
and hardened for maximum resistance to 
wear, especially in the holder channel di- 
rectly under the clamping device to prevent 
worn pockets in the cutter channel. 


Water-Soluble 
Paint Stripper 


A highly efficient, water-soluble paint strip- 
per that loosens paint for speedy removal 
with water has been developed by Turco 


After application of a water-soluble paint 
stripper the surface can be rinsed with clear 
water, steam or air and water 


Products, Inc., 6135 South Central avenue, 
Los Angeles, Calif. It is said that the hos- 
ing off of an application of this stripper 
leaves a clean, paint-free, water-break-íree 
surface requiring very little after treatment 
to prepare for further processing. The new 
material, known as Turco Stripper L-780, 
is said to be non-corrosive on metals, mak- 
ing it safe for use and recommending it for 
the removal of zinc chromate primer as 
well as other paint coatings, and to be safe 
on wood with no tendency to cause warping. 
It is in line with Navy Specification C-113 


for non-inflammability of paint strippen 
eliminating the need for the usual dangers 
highly inflammable stripping materials 
Because of the water soluble characters 
tic of the product, brushes and cleans 
equipment can be cleaned for re-use qu 
and completely by a vigorous chorning g 
a bucket of water. Another time and lah 
saving advantage is the slow rate oí 
oration, which makes one coating 
sufficient to complete a stripping job. Se 
faces which are oily or covered with m 
film need no pre-cleaning before appi 
Stripper L-780. 
Applied with brush or spray, the mate 
is left on the surface until it tests ready y 
removal (5 to 20 minutes). Loosened x 
is scrubbed with a water-saturated bru 
form a slurry. The slurry is then remo 
by hosing with water, steam or aira 
water gun. The stripper, being free n 
leaves a water-break-free surface. 


Lathe 
Taper Attachment 


A taper attachment for lathes intends 
make accurate turning, boring, threall 
etc. as easy as any straight-line-tool opa 
tion is being produced by the Master- 


Tapering operations on a lathe are accu" 
performed with this easily applied attache”) 


Company, 126 North Clinton street, © 
cago 6. It may be used in any position * 
a lathe, and does not interfere with stam 
turning. The sliding fixture has sað 
gibs eliminating vibration and tool pa 
Graduations are in inches at one end ad" 
degrees at the other end of a swivd W 
It tapers up to 3% in. per ft, 16% dd 
maximum in either direction, 7% in 
at one setting. It duplicates tapered = | 
correctly for accurate production. | 
Ease of application is a feature aud Ù 
device can be attached or removed in = 
utes. Sturdy construction with adjust 
compensating for wear, assure dependabit! 
in long use. It is accurately fitted to Lo 
10-in, Atlas 10-in, South Bend %5 
Sheldon and Clausing lathes. Taper atte 
ments for other lathes are manufactured Y 
order. 
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O. D. T. s Steel Requests 
Cut One-Third 


CoNTROLLED materials for domestic trans- 
ortation in this year’s fourth quarter have 
een reduced by about one-third from the 
mounts requested by the Office of Defense 
‘ransportation, the principal factor being 
he anticipated sharp reductions in the allo- 
ations for rail and track accessories. O. D. 
^, as claimant agency for the domestic 
ransportation industry, asked for 1,532,633 
hort tons of carbon steel, but has been ad- 
ised by the War Production Board that its 
llotment will be 1,039,100 tons. 

The new replacement-rail request was cut 
rom 550,000 tons to 360,000 tons and allo- 
‘ations for track accessories from 291,000 
ons to 190,000 tons. 

Carbon-steel requirements for locomo- 
ives, freight cars, and marine equipment 
‘were met," but no allotment was made for 
railroad passenger cars for which O. D. T. 
requested 6,488 tons. The 160,000 tons re- 
quested for automotive replacement parts 
was cut to 145,000 tons, and a 76,562-ton 
allotment requested for light trucks was 
tefused. 

The carbon-steel allotments, it is pointed 
out, carry with them “proportionate 
amounts” of alloy steel, copper, and alu- 
minum. 

In addition, W.P.B. "has set aside an 
adequate reserve for railroad and local 
maintenance, repair, and operating supplies." 


Odiorne in Charge of W.P.B. 

’ Car and Engine Sections 
Ix a move to reorganize the Transpor- 
lation Equipment Division of the War Pro- 
duetion Board, the motive power and roll- 
ing stock sections of the division have been 
consolidated in one unit, which will be 
under the supervision of D. W. Odiorne, 
former chief of the rolling stock section. 
The deputy chief in charge of locomotives 
is M. K. Tate, while the deputy chief in 
charge of rolling stock is James Driscoll. 
Procedures and personnel of the sections 
will not be affected by the change, it is 
understood. 


Improper Car Repairs 
Waste Manpower 


IN a letter dated August 10, V. R. Haw- 

Te, executive vice-chairman of the 
AAR, Mechanical Division, states that 
certain repair points, fully equipped to make 
Proper repairs to freight cars without undue 
delays, are resorting to wrong repairs of a 
temporary nature in order to release as 
Many cars as possible within a given period 
of time. 

While such practices may result in a 
arger shop turnover of cars repaired, Mr. 
` me points out that, where the re- 
min are not of a lasting nature the same 

T has subsequently to be shopped within 
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Res Engineer 


a short period of time; thus the net result 
is a much greater delay than there would 
have been had the car been held a little 
longer in the previous shopping and repairs 
properly performed. 

This matter was previously covered in 
an A. A. R. circular letter of December 22. 
1941, and it is urged in the interest of man- 
power conservation and expeditious handl- 
ing of freight cars that proper action be 
taken to carry out the intent of this circular 
consistently in all cases. 

Where cars are sent to a contract shop 
for repairs, the car owner is requested to 
impress upon the contract shop manage- 
ment the necessity for making complete and 
permanent repairs as outlined in this 


circular. 
Radio in C. N. R. Yard Operation 


AN initial test of the two-way radio 
communication system made recently in 
the Montreal terminal area of the Canadian 
National has been pronounced satisfactory 
by engineering officers of the railroad and 
the Canadian Marconi Company. This 
was the first time that radio communica- 
tion had been used in Canada for the 
operation of trains. During a series of 
further tests, two locomotives, a Diesel 
and an electric, will operate in and out of 
the terminal on instructions their respective 
enginemen ‘receive by radio. 

For the tests, 50-watt transmitters of 
the frequency-modulation type operating 
on 38.6 megacycles are being used. This 
system gives freedom from static and other 
interference, particularly where trolley 


wires are located. It has a possible 20- 
mile range but, for the time being, less than 
half of that range will be required by the 
two locomotives during the test period. 
The transmitter is housed in a signal con- 
trol tower, immediately north of the 
C. N. R. lift bridge crossing Lachine canal. 
On top of the lift bridge is a 20-ft. 
antenna, approximately 175 ft. above the 
ground. 


Each locomotive is also equipped with 
a 50-watt transmitter, a receiving set, loud- 
speaker, microphone and antenna. For the 
tests, two antennas have been applied, one 
horizontal and the other vertical. The De- 
partment of Transport at Ottawa has issued 
a temporary license to the railroad for the 
broadcasting of instructions to trains in the 
Montreal area. f 

The tests are being conducted under the 
supervision of R. G. Gage and H. F. 
Finnemore, of the Canadian National, and 
S. G. Patterson and R.. Desaulniers, of the 
Canadian Marconi Company. 


C. R. I. & P. Tests Facsimile 
On Moving Train 


On August 15 the Chicago, Rock Island 
& Pacific demonstrated the use of radio- 
controlled facsimile machines for the trans- 
mission of handwritten or typewritten mes- 
sages from an office at Blue Island, Ill., to 
the caboose on a freight train en route 
westward from Blue Island to Joliet, Ill. 

The facsimile-sending equipment on the 
Blue Island station includes an electric eye 
(photo-electric cell) which is operated on 


(Continued on second left-hand page) 


Two 1,000-hp. Alco-G.E. Diesel locomotives have been installed on a 62.5-mile division of the 

1,234-mile route of the Alaska Railroad between Whittier and Anchorage—The two locomotives 

are run as a pair and handle trains up to 2,250 tons—Train length with steam power was 
limited to about 25 cars; the Diesels handle about 50 
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THIS SCHOOL TRAVELED 
A MILLION MILES AND HAD A 
a 
MILLION PUPILS 


The “Little Red Schoolhouse” of several generations of railroad 
men rolled on wheels; it was the famous instruction car of the 
Westinghouse Air Brake Company. Beginning its journeyings in 
1889, during the next 30 years it covered almost every mile of main- 


line trackage in the country. 


The benefits were so apparent that today instruction cars are a 
regular part of railroad training programs. 


75 Years of Fioneoring 


WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PA. 


From the beginning, this organization has 


concentrated on providing railroads with com- 


plete information on air brake operation and 


TO PERMIT TODAY’S TRAINS TO 


maintenance. This broad program of demon- 
MOVE AT SHORTER INTERVALS 
stration and education has helped to assure 
maximum utilization and extend useful life 


| 
EN of equipment. 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the September Issue 


Locomotive ORDERS 


No. of Type of 
Road Locos. Des Builder 
Misc arto elei Mase 13 Diesel-elec. pasa. .......Electro-Motive 
iur EA $^ Dieselelec. switch ...... American 
FarioHT-Can Onpzas 
No.of Typeof 
Road Cars t Builder 
date Ue ob SAT ES 500 So. ton bc ˖ .. . .. , Pullman-S 
gee 250 30. ton gondola . sate al American Trans. Corp. 
600 50-ton bon . American Car & Foundry Co. 
130, Soton hopper American Car & Foundry Co. 
i 1ö́0o iiae 1,0 ton hopper ... ehem 
ian A Omo 5008 50-ton box ——— al Andkrican Trans. Corp. 
2009 50-ton auto. box. ..... Greenville ae Car 8 
E i iH 750 o. ton box ...... nn adian ry. 
arse Eee 200 Soton ref National Steel Car Co. 


Passencra-Can ORDERS 


Road 
New York, Chicago & St. Louis 5 


No. of Type of 
Cars Gr 
Exp.-bagg. 


Passzxorn-Can INQUIRIES 


Atchison, Topeka & Santa Fe.. 23 


1 C 


3 Authorized by District Court at C 
3 Tbe 1,700 cars will cost approximat 


The 
y $5,250 


beessbcsebsovessst ee toss 
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ae NADIE will cost $562,000. 
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a lead-screw assembly to scan the message 
on a sheet of paper wrapped about a cylin- 
der. The amount of light reflected from 
the paper changes the modulation charac- 
teristic of a 5,000-cycle note. This gives 
an amplitude modulated note, depending on 
the blackness of the typing in contrast with 
the white sheet of the message being 
scanned. This amiplitude modulated com- 
ponent is transmitted by frequency modula- 
tion radio to the receiving equipment on the 
caboose. The equipment is arranged to 
transmit either on 80-kilocycle carrier or on 
40-megacycle frequency-modulated carrier. 
The facsimile equipment on the caboose is 
about the same, mechanically, as the send- 
ing machine. The amplitude-modulated 
note, being received, gives carrying voltage 
across a sheet of paper. The greater the 
voltage the more the particular spot of 
paper is darkened, thus reproducing the 
writing. 

The operations of the sending and re- 
ceiving facsimile machines are synchronized. 
The machine in the office is operated by a 
synchronous motor from the local 60-cycle 
supply. On the caboose, a syncronizing 
unit includes an 1,800-cycle tuning fork 
which triggers a multi-vibrator. This vi- 
brator oscillates at 60 cycles per second 
which is amplified and drives a synchronous 
motor. A small change on the 1,800-cycle 
fork will change the phase of the motor, 
and the motor can be "locked" in with the 
one at the office by means of this phasing 
control. 

An inductive coupling carrier system, 
using a loop on the caboose and wires on 
the pole line, was in service to provide two- 
way telephone communication between the 
caboose and the station at Blue Island. 
The loop consists of four turns of wire on 
a frame lengthwise around the body of the 
car. An electric field is set up between this 
loop and two wires on the pole line along 
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the right of way. The 80-kilocycle energy 
from the loop is inductively received by the 
wires on the pole line and transmitted over 
these wires to the office. Similarly, when 
the office is transmitting, the 80-kilocycle 
energy on the pole line wires is inductively 
received by the loop on the caboose to oper- 


Miscellaneous Publications 


SkAMLESS STEEL Tuses. — Seamless 
Steel Tube Institute, Pittsburgh 19, Pa. 
320-page loose-leaf binder, 87% in. by 
11 in. Price, $2.50. This new book on 
tubing, for which supplementary sheets 
will be issued from time to time, is 
divided into four principal sections, with 
guide index, covering general data, me- 
chanical tubing, pressure tubing and 
reference tables. Under General Data 
there is a brief summary on the history, 
manufacture, tests, special shapes and 
standard steels with chemical composi- 
tion, mill practices, etc. The section 
on Mechanical Tubing covers informa- 
tion on typical uses, suggestions of how 
to obtain best results through the use 
of tubing, determining proper size, with 
complete tolerance tables, properties for 
beams, and a digest of standard specifica- 
tubes, heat exchanger and condenser tub- 
covers various pressure formulae, specifi- 
cations and tolerance tables for boiler 
tubes, heat echanger and condenser tub- 
ing, still tubes, alloy steel pipe, stain- 
less steel analyses, with metallurgical 
data. The Reference Table section is 
unusually extensive with many formulae, 
weight tables for rounds, squares, rec- 
tangles, surface areas both inside and 
outside, and other tables commonly found 
useful in tubing applications. 


ate the receiving apparatus. The 80-kilo | 
cycle carrier current does not interfere 
with the use of the wires on the pole line 
for other forms of communication previ- 
ously in service. 

Two-way telephone communication be- 
tween the caboose and the cab in the loco- 
motive of the freight train was provided by 
radio apparatus operating at 30-40 mega- 
cycles, frequency modulated. Among the 
various guests on this demonstration trip 
were the superintendents of telegraph oí 
seven large railroads, and representative 
of the Federal Communications Commission 
and the Interstate Commerce Commission. 


Missouri Pacific to Spend Over 
$5,000,000 for Equipment 


Tux Missoum Pacrric has been granted 
permission by the Federal District court 
at St. Louis, Mo., to spend $5,732,950 for 
new equipment and roadway improvements. 
Included are $3,914,000 for 1,000 box ars 
and $1,357,000 for seven Diesel-electrk 
freight locomotives. 


Schwartz Named Chairman of 
Railway Labor Panel 


Presment RooskvELT on July 7 named 
Harry H. Schwartz a member and chair- 
man of the National Railway Labor Pand 
to succeed Dr. William M. Leiserson, whose 
resignation from this post accompanied hi 
resignation from the chairmanship of th 
National Mediation Board, in which posi- 
tion he also was succeeded by Mr. Schwartr 


Shop Construction 


St. Louis-Son Francisco.—The Frisco 
has awarded a contract, amounting to 8. 
000, to Chapman & Bramer, Springfield 
Mo., for the construction of seven stal: 
of an enginehouse at Armory, Miss, to 
replace a similar number of stalls whic 
were destroyed by fire in December, 1948. 

Virginian.—The Virginian has awarded 
a contract for the construction of sho 
buildings at Princeton, W. Va., at an esti 
mated cost of $400,000, to the Trimble 
Company, Pittsburgh, Pa. 


Former A. C. L. Employee 
Promoted in Italy 


Cxares O. Butter, commanding off 
of the 753rd Railway Shop Battalion, Mil 
tary Railway Service, and former Atlant: 
Coast Line employee, has been promet 
from the rank of major to lieutenant 
colonel, according to word from M. R $ 
headquarters in Italy. 

Before being transferred to the 75 
battalion several months ago, Colonel Bu. 
ler had performed as master mechanic wit 
an M. R. S. grand division, in this theatt 
of operations. During World War I k 
served in nearly every enlisted grade, en 
ing up as a first sergeant in the Air Corp. 
Starting out as captain in the present co 
flict, he has since received the Soldes | 
Medal and the Legion of Merit for ot | 
standing services in the African and Itali: 
campaigns. 
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I Directory of Mechanical Associations and Railroad Clubs 
| (List gives names of secretaries, dates of next regular meetings, ond places of meetings of mechanical associations and railroad clubs) 


itLizo Rartway Surety Association.—J. F. 
Gettrust, P. O. Box 5522, Chicago. 


kwzrtcan INSTITUTE oF ELECTRICAL ENGINEERS. 
—H. H. Henline, 33 West Thirty-ninth 
street, New York 18. 

AMERICAN Society or MECHANICAL ENGINEERS. 

2 29 West Thirty -ninth street, 


R Division.—E. L. Woodward, 
Railway Mechanical Engineer, 105 West 
Adams street, Chicago 5. 

INTHRACITE VALLEY CAR FOREMEN'S ASSOCIATION. 
ro. - Wm. J. secretary, 928 Acker 
Ave., Scranton, Pa. Meets January, March, 
May and ovember at Scranton, Pa. Febru- 
ary, April, October and December at Wilkes- 
Barre, Pa. 


\SsocIATION oF AMERICAN RAILROADS.—Charles 
H. Buford, vice-president bet desire and 
Maintenance Department, ransportation 
Building, Washington 6, D. C. 

Opgratinc Section.—J. C. Caviston, 30 
Vesey street, New York 7. 

Mecnwanicat_ Drvisiox.— A. C. Browning, 
59_East Van Buren street, Chicago 5. 

Purcuases AND Stores Division.—W. J. 
Farrell, Executive Vice irman, Transpor- 
tation Building, Washington 6, D. C. 

Motor Transport Division.—George M. 
Campbell, Transportation Building, Washing- 
ton 6, D. C. 

canaDIAN Rattway CLUB. R. C. Crook, 4415 
Marcil avenue, N. D. G., Montreal, Que. 
Regular meetings,’ second Monday of each 
month, except June, July and August, at 
Windsor Hotel, Montreal, Que. 


k J. Sheehan, 1101 Missouri Pacific Bldg., 
t. Louis, Mo. Regular monthly meetings 


Jar DEPARTMENT Orricers Assocration.—J. H. 
Stremmel, 6536 Oxford avenue, Chicago. 


GENERAL AMERICAN TRANSPORTATION 
TORPORATION.—T homas McLean Jasper, for 
he past 18 years director of research for 
he A. O. Smith Corporation, has been ap- 
jointed technical and research director for 
he General American Transportation Cor- 
oration with headquarters in Chicago. Mr. 
lasper was educated at Illinois University 
ind Wisconsin University. In the last war 


Thomas McLean Jasper 


e served four years with the British Army, 
ttaining the rank of major of artillery. 
*rior to his association with the A. O. 
mith Corporation, he was assistant pro- 
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Car Foreman’s Association or Cnicaoo.—Ralph 
J. Feddor, 2803 North Campbell avenue, Chi- 
cago. Regular meetings, second Monday in 
each month, except June, July and August, 
La Salle Hotel, Chicago: 

Can FomEMEN's AssociaTioN oF Omana, Coun- 
cıl BLurrs AND Soutu Omana INTER- 
CHANGE.—H. E. Moran, Chicago Great West- 
ern, Council Bluffs, Ia. Regular meetings, 
second Thursday of each month. 

CentraL Raitway CLus or BurrFALo.—R. E. 
Mann, Room 1840-2, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday of 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Eastern Car Foreman’s ASSOCIATION.— W. P. 
Dizard, 30 Church street, New York 7. Reg- 
ular meetings, second Friday of January 
February, March, April, May, ( a and 
November at Engineering Societies Bldg., 29 
West Thirty-ninth street, New York 18. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION.— 
H. P. Bramblett, care of H. P. Ruck, car 


foreman, Pennsylvania, 764 South Emerson 
avenue, Indianapolis, Ind. Regular meet. 
ings, first Mon of each month, except 


tember, in Indianapolis 
nion Station, Indianapolis, at 7 p. m. 

Locomotive MAINTENANCE OFFICERS’ Associa- 
tron.—C. M. Lipscomb, 1721 Parker St., 
North Little Rock, Ark. 

Master Borer Makers’ Association.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 

bany 3, N. Y. 

New ENcLAND RaiLRoAD CLV. W. E. Cade, Jr., 
683 Atlantic avenue, Boston, Mass. Regular 
meetings, second Tuesday in each month, 
except June, July, August and September, 
'at Hotel Vendome, ton, Mass. 

NW Yorx RaILAOAD CLus.—D. W. Pye, Room 

h, 


uly, August and 


ings, third Thursday in each month, except 
T pte 


„ July, August, " 
Ds 29 West Thisty-ninth street, New York 18. 


Supply Trade Notes 


fessor of mechanics at the University of 
Wisconsin and associate professor of engi- 
neering materials and engineer of tests at 
Illinois University for the fatigue of metals 
investigation under the auspices of the Na- 
tional Research Council. He also served 
for two years as an examiner in the bureau 
of efficiency Oe ids in Ghicago. 


Cuampion Rivet Company.—N. J. Car- 
bis has been appointed special railroad rep- 
resentative for the Champion Rivet Com- 


' pany, Cleveland, Ohio. 


* 

QuicaP Company.—Arthur R. Hamilton, 
sales representative in the New York office 
of the Safety Car Heating & Lighting Com- 
pany, who has been associated with that 
company for the past 22 years, has re- 
signed to take an executive position with 
the Quicap Company of New York. 


Army-Navy “E” Awards 
Edward G. Budd Manufacturing Com- 
pany, Philadelphia, Pa. First award. 
Yale & Towne Manufacturing Company. 
Stamford division. 


Maritime “M” Award 


H. K. Porter C. ompany, Fort Pitt Steel 
Casting Company, McKeesport, Pa. 
Third silver star. 


Nortuwest Car Mewn’s Associarion.—E. N. 
My chief interchange inspector, Minne- 
sota sfer Railway, St. Paul, Minn. 
Meetings first Monday month, except 
June, July and August, at Midway Club 
rooms ,1931 University avenue, St. Paul. 

Nortuwest Locomotive Assocsation.—G. T. 
Gardell, 820 Northern Pacific Building, St. 
Paul, Minn. Meetings third Monday of each 
month, except June, July and August. 

Paciric Ramway Crvus.—William S. Wollner, 
P. O. Box A, Sausalito, Calif. Regular 

second Thursday of each alternate 
month at Palace Hotel, San Francisco, Calif., 
and Hotel Hayward, Los Angeles. 


Rattway CLuB or Pitrssurcn.—J. D. Conway, 
308 Keenan Building, Pittsburgh, Pa. Reg- 
ular meetings, fou Thureday in mont 
except June, July and Augugst, Fort 
Hotel, Pittsburgh, Pa. . 

Rattway FUEL AND TRAVELING ENGINEERS’ Asso. 
CIATION.—T. Duff Smith, Room 811, Utili- 
ties Building, 327 South La Salle street, Chi- 
cago. - 

RAILWAY SuPPLY MANUFACTURERS’ ASSOCIATION. 
—J. nway, 308 Keenan Building, Pitts- 
burgh, Pa. 


SOUTHERN AND SOUTHWESTERN RAILWAVY CLUB.— 

A. Miller, 4 Hunter St, S. E., Atlanta, 

Regular meetings, third Thursday in 

January, March, May, July and September. 

Ann meeting, third "Thursday in November, 
Ansley Hotel, Atlanta, Ga. 


Toronto Raitway CrLus.—D. M. George, Box 8. 
Terminal A, Toronto, Ont. Meetings, fourth 


Monday of each mont except une, July, 
and August, at Royal Vork xd Toronto. 
Western Raitway Crus.—E. E. Thulin, execu- 
tive secretary, Suite 339 Hotel Sherman, 
Chicago. lar meetings, third Monday 
in each month? except June, 


uly, August, 
el 8 Chi. 


„ and January, Hot 


PuLLMAN-STANDARD CAR MANUFACTUR- 
ING Company.—Charles W. Wright, vice- 
president of the Pullman-Standard Car 
Manufacturing Company, has also been 
elected president of the Pullman-Standard 


Charles W. Wright 


Car Export Corporation to succeed C. 4. 
Liddle who remains as a director. Thomas 
P. Gorter, vice-president at Chicago, has 
been appointed sales director of transporta- 
tion equipment for the United States, Can- 


. ada and Mexico and has been elected a di- 


rector of the Pullman-Standard Car Export 
(Continued on second left-hand page) 
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UILT for the Milwaukee—the last word 
in 4-8-4 design. Ten delivered in July— 


Here are the “SPECS”: 


; : $ h Drivers 
in the nick of time to meet the heavy western ae, ithe 459,200 108, 
trafic now ing toward an A e eek! Weight of Engine . . . . . . 460,000 Ibs. 
m pe Cylinders . . . . 04, 26 x 32 in. 
Another proof that ALCo Locomotives have Diameter of Drivers. . . 74in. 
what it takes to enable American railroads Boiler Pressure . 2230 lbs. 
to handle their job. Tractive Power. . . . . . 62,000 Ibs. Í 
: F * 
American railroading achievement is an Tender Capacity-Fuel . . . . . .25tons 
important chapter in the history of Amer- Tender Capacity-W'ater . . . . 20,000 gals, 


ica's gigantic wartime effort. 


American Locomotive Companys read. Locomotive designs developed by 


ness with locomotives well designed to meet 
unprecedented requirements here and abroad 
is part of that history. 

When peace comes American Locomotive 
Compeny will be equally ready. 


American Locomotive Company have 
been, are, and will continue to be 
powerful factors in American railroad 
operating efficiency and economy. 


" ; RAILWAY MECHANICAL ENGINEER 
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Corporation. John W. Scallan, assistant 
vice-president at Chicago, has been elected 
vice-president in charge of the sales of 
transportation equipment and war material 
in Chicago and the middle West. R. V. 
Chase, works manager at Worcester, Mass., 
has been appointed also New England dis- 
trict manager in charge of railroad equip- 
ment sales in that region with headquarters 
at Worcester. 

Charles W. Wright began his career in 
1899 when, while still in his teens, he en- 
tered the employ of the Baker Forge Com- 
pany in Pittsburgh, Pa. Mr. Wright con- 
tinued in the employ of successor companies, 
the Steel Car Forge Company and the 
Standard Steel Car Company. In 1931, 
when Pullman and Standard combined to 
become Pullman-Standard, he was elected 
vice-president. He assumed charge of war 
equipment sales in September 1940. 

John W. Scallan was born in Cincinnati, 
Ohio, in 1902, and is a graduate of Notre 
Dame (1925). He entered the employ of the 


John W. Scallan 


Pullman-Standard Car Manufacturing Com- 
pany in 1926 as a sales agent, and six years 
tater was appointed sales manager of the 
Western district. In 1942 he became assist- 
ant vice-president. 

* 

Farrpanks, Morse & Company.—Fair- 
banks, Morse & Company, Chicago, has 
purchased the Pomona Pump Company, a 
division of the Joshua Hendy Iron Works. 
The acquisition included all physical assets, 
patents and trade marks. The Pomona 
Company has plants in St. Louis, Mo., and 
Pomona, Calif. No change in factory or 
sales personnel of the Pomona Company is 
contemplated. 

* 

CanBoLov Company, Inc.—The Garrett 
Supply Company, 3844 South Santa Fe, 
Los Angeles 11, Calif., has been appointed 
Carboloy distributor for the Southern Cali- 
fornia-Arizona area, supplementing direct 
service operations of the Carboloy Com- 
pany's branch at 5905 South Pacific Boule- 
vard, Los Angeles. A Carbide training 
course, essentially the same as the 512-day 
course originally inaugurated at the Detroit, 
Mich., plant of the Carboloy Company, will 
be conducted at Garrett headquarters in Los 
Angeles by Garrett representatives who 
have completed a training course in all tech- 
nical aspects of carbide tools at Detroit. 
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CLEVELAND Wire SPRING. CoMPANY.— 
Robert E. Lewis, treasurer of the American 
Steel & Wire Company, a subsidiary of the 
U. S. Steel Corporation, has been elected 
president of the Cleveland Wire Spring 
Company. 

* 

AMERICAN CAR AND Founpry COMPANY. 
Charles J. Hardy, Jr., formerly member 
of the law firm of Hardy, Stancliffe and 
Hardy, and until recently on active duty 
with the United States Navy, has been 
elected a vice-president and a director of 
American Car and Foundry Company. E. J. 
Finkbeiner has been appointed a vice-presi- 
dent and will continue in the operating 
department where he has served since 
1922. Andrew Speirs, assistant vice-pres- 
ident of the company, with headquarters at 
Chicago, has retired after 53 years of serv- 
ice. Olin H. Philips has been appointed in 
charge of the laboratory metallurgical re- 
search work of all plants to succeed John 
W. Steinmeyer, who has been transferred 
to the research department at New York. 
George C. Beeson, formerly attached to the 
engineering departments of the Berwick, 
Pa., and St. Charles, Mo., plants has been 
transferred to the New York sales office as 
sales engineer, giving particular attention to 
passenger car equipment. Wilbur C. Osha, 
until recently general welding superin- 
tendent at the Berwick, Pa., plant, has been 
appointed general supervisor of welding. 

Andrew Speirs started his career as a 
stenographer in the employ of the Wells & 
French Company, and in 1898, shortly after 
this company was taken over by the Ameri- 
can Car and Foundry Company, he became 
a salesman. He was appointed assistant vice- 
president on February 8, 1930. 

George C. Beeson is a graduate of Purdue 
University where he received a degree in 
mechanical engineering in 1930. While at- 
tending college, he worked during summer 
vacations at the Jeffersonville, Ind., plant of 
the American Car and Foundry Company 
and upon graduation was employed full- 
time at that plant. He joined the Anglo- 


George C. Beeson 


American Milling Machinery Company of 
Owensboro, Ky., in 1932. He returned to 
the American Car and Foundry Company 
in 1934 and was assigned to passenger-car 
engineering in the Berwick plant. He was 
transferred to the western division of the 
engineering department at St. Charles in 
1941. 


AMERICAN Locomotive — CoMPANY.— 
Alexis J. Diakoff, head of the mechanical 
engineering department of the University 
of North Dakota, has been appointed con- 
sulting engineer of the Diesel engine de- 
partment at the Schenectady, N. Y., plant 
of the American Locomotive Company. 
Mr. Diakoff is a graduate of the Moscow 
Institute of Technology, also of Michigan 
University, from each of which he received 
a degree in mechanical engineering. He 
was chief engineer of a submarine of the 
Russian Black Sea fleet during the first 
world war. When the fleet was evacuated 
to North Africa, he was appointed in charge 
of consultation and operation of Diesel and 
gas-power plants in Tunisia and Algeria. 
He subsequently was employed in the 
Diesel department of the Rennault Works, 
near Paris, France, testing installations 
and as designing engineer of Diesel en- 


Alexis J. Diakoff 


gines. He came to the United States in 
1923 and has had association with the 
Ford Motor Company and the Detroit 
Edison Company as a designing engineer. 
He eventually became assistant professor 
of mechanical engineering at the Univer- 
sity of North Dakota and later was ap 
pointed professor and head of that depart 
ment. Mr. Diakoff was a certified C.A.A 
ground school instructor in airplane en 
gines at the university from 1937 to 1%. 


* 


RaANsoME MACHINERY ComPany.—The 
Ransome Machinery Company, a subsidiary 
of the Worthington Pump & Machinery 
Corp. has appointed the following com- 
panies as distributors of the Ransome line 
of welding positioning equipment: the Post 
Welding Supply Company, Birmingham. 
Ala.; Hobart Welder Sales & Service, 
Cleveland, Ohio; the W. P. & R. S. Mars 
Company, Duluth, Minn.; the American 
Machinery & Supply Co., Omaha, Neb. ; the 
Arcway Equipment Company in Pittsburgh. 
Pa., and Philadelphia, Baltimore, Md., and 
Richmond, Va.; Hobart Sales Service Sup- 
plies in Buffalo, N. Y., and Syracuse; the 
Peoria Welding Supply Company, Peoria, 
Ill.; the Big Three Welding Equipment 
Company in San Antonio, Tex., Corpus 
Christi, Dallas, Houston and Fort Worth: 
Moline Welding Service, Moline, III.; the 
Chicago Welding Sales Company, Chicago: 
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the Victory Equipment Company in San 
Francisco, Calif., Fresno, Los Angeles and 
San Diego; the Austin-Hastings Company 
in Cambridge, Mass., Worcester, and Hart- 
ford, Conn.; J. E. Raney & Co., Boston, 
Mass.; and the Welding Engineering & 
Sales Co. in New York, Buffalo, and 
Syracuse. ^ 


Josera SINKLER, INc.—Joseph Sinkler, 
Inc., Chicago, has taken over the manufac- 
ture and sales of the globe and angle valves 
of the Edward O'Malley Valve Company, 
Chicago. 

* 

TIMKEN ROLLER BEARING COMPANY.— 
R. G. Wingerter, for the past six years 
an industrial engineer for the Timken 
Roller Bearing Company, has been ap- 
pointed assistant chief engineer, industrial 
division. ^ 

* 

UNITED States STEEL CORPORATION OF 
DeLaware.—Howard E. Isham, assistant 
treasurer of the United States Steel. Cor- 
poration of Delaware, has been appointed 
also assistant vice-president. 

* 


INLAND Russer Corporation. — H. C. 
Kenyon has been appointed general sales 
manager of the Inland Rubber Corporation, 
Chicago, a subsidiary of the Minnesota Min- 
ing & Manufacturing Company. Mr. Ken- 
yon joined the Minnesota Mining & Manu- 
facturing Company as a sales representative 
in 1922 and for the past ten years has been 
division sales manager with headquarters in 
Philadelphia, Pa. 

* 


PitrssurcH Screw & Bott Corpora- 
rod. Nobert L. Irvin has been appointed 
works manager of the Graham plant of the 
Pittsburgh Screw & Bolt Corp. to suc- 
ceed George H. Lee, Sr., who will devote 
his time to experimental and advisory work 
for all plants of the corporation. 


GRaAvBAR ELECTRIC CoMPANY.— J. A. 
Mayer, supply sales manager for the West- 
ern Electric Company, has been appointed 
Atlantic district manager for the Graybar 
Electric Company with headquarters at 
Philadelphia, Pa., to succeed A. L. Hall- 
strom, who will act in an advisory capacity 
until January 15, 1945, when he will retire 
after 50 years of service. 


CREW Rivet Company.—William M. 
Rosborough, M.E., Harold B. Thomas, and 
P. J. St. James have been appointed resi- 
dent representatives of the Cherry Rivet 
Company of Los Angeles, Calif. Mr. Ros- 
borough is in charge of the Detroit, Mich., 
territory, with offices in 704 Stephenson 
building, and Messrs. Thomas and St. 
James will have their headquarters at 80 
Broadway, New York. 

+ 


KENNAMETAL, INc.—Kennametal, Inc., 
of Latrobe, Pa., has opened offices at Kan- 
sas City, Mo., and St. Louis, both under 
the direction of R. B. Weeks, manager at 
Chicago. The representative at Kansas 
City is Ralph H. Craig and at St. Louis 
Lyle H. Wade. Walter C. Lavers has 
been appointed tool serviceman and repre- 
sentative at Los Angeles, Calif. 
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McConway & TorLtEY CORPORATION.— 
Arthur D. Foster, Jr., has been elected 
president of the McConway & Torley Cor- 
poration, to succeed the late Donald Sy- 
mington. Austin L. Byrd has been elected 
executive vice-president, Enoch George, Jr., 
vice-president in charge of operations and 
L. A. Townsend, treasurer. H. F. Dunbar 
will continue as vice-president and sales 
manager. 

* 

WiLLIAM SELLERS & Company.—Kres- 
ton T. Sorenson has been appointed vice- 
president in charge of production of 
William Sellers & Company. Mr. Soren- 
son became associated with the Sellers Com- 


pany as assistant to the president early: 


in 1944. A photograph and a sketch of 
his career appeared in the March issue, 
page 146. 

* 

Tue A. S. CAMPBELL Company; HUNT- 
SPILLER MANUFACTURING CoMPANY.—The 
A. S. Campbell Company, Boston, Mass., 
has purchased the controlling interest in 
the Hunt-Spiller Manufacturing Company 
at Boston. The Hunt-Spiller Company 
will continue under its present name with 
its facilities supplemented by machining 
capacity and available floor space of the 
Campbell Company. Neil C. Raymond, 
president of the A. S. Campbell Company, 
will serve as president of both companies, 
and Francis W. Wheeler has been appointed 
a vice-president of Hunt-Spiller. V. W. 
Ellet, president of Hunt-Spiller, who has 
been affiliated with that company for 33 
years, is retiring at his own request. Mr. 
Raymond joined the Campbell Company 
in 1932. Prior thereto he was associated 
with the Packard Motor Car Company. 


* 


Batpwin Locomotive Wonks.—J. D. 
Loftis, of the Cleveland, Ohio, office of the 
Baldwin Locomotive Works, has been ap- 
pointed eastern district manager in charge 
of an office opened at 1152 Broad Street Sta- 
tion Building, Philadelphia, Pa. The new 
office will handle sales for all Baldwin divi- 
sions in Pennsylvania, Ohio, portions of 
Michigan and New Jersey and in the east- 
ern seaboard states south of New Jersey. A 
photograph and sketch of Mr. Loftis ap- 
peared on page 297 of the June issue at the 
time he was appointed to the Cleveland 
office. 

+ 


AMERICAN CHAIN & CABLE COMPANY.— 
Lloyd W. Hopkins has been appointed 
sales manager of the Reading steel casting 
division of the American Chain & Cable 
Company. Mr. Hopkins, who will make his 
headquarters at Reading, Pa., has been 
with the company for 21 years during 
which time he served successively in the 
research and engineering development de- 
partments, as head of the technical sales 
department, as sales engineer for the Read- 
ing-Pratt & Cady division, and lately as 
chief of the priorities and contract termina- 
tion department at Reading. 

* 


CorPERwELD STEEL CoMPANY.—George 
Hamburger, formerly with the Delta Star 
Electric Company, has been placed in charge 
of a new office opened by the Copperweld 
Steel Company in the Railway Exchange 


(Turn to second left-hand page) 


Building, St. Louis, Mo. Mr. Hamburger's 
territory comprises Missouri, Kansas, Col- 
orado and the southern half of Illinois. 

* 


RayYBESTOS-MANHATTAN, INc.—Littleton 
C. Barkley, manager of the New York 
office of the Manhattan Rubber Manufac- 
turing division of Raybestos-Manhattan 
Inc., has been appointed sales manager of 
the Manhattan mechanical rubber goods 
sales department. 

* 


INLAND STEEL Company.—Leon C. Reed, 
manager of the Chicago district sales office 
of the Inland Steel Company, Chicago, has 
been appointed assistant manager of the 
Railroad Sales division. Kenneth J. Burns, 
assistant to the manager of the Plate and 
Shape Sales division has been appointed 
Chicago district sales manager. 

* 


R. H. Weser, sales engineer of W. H. 
Miner, Inc., has resigned to become a man- 
ufacturers agent with offices at San Fran- 
cisco, Calif. Mr. Weber will represent Ajax- 
Consolidated Company, Binks Manufactur- 
ing Company, Illinois Railway Equipment 
Company, Railway Truck Corporation, and 
Morton Manufacturing Company. 

* 


VANADIUM CORPORATION OF AMERICA.— 
John B. Girdler, sales representative for the 
past four years, has been appointed sales 
manager, eastern district of the Vanadium 
Corporation, with headquarters at New 
York. 

* 


Cuampion Rivet Company.—N. J. Car- 
bis has been appointed special railroad rep- 
resentative of the Champion Rivet Com- 
pany, Cleveland, Ohio. 


Obituary 

Joun P. Moses, formerly manager oí 
railroad sales for Joseph T. Ryerson & Son, 
died August 18 in Chicago. Mr. Moses, who 
was 73 years of age, had been associated 
with the Ryerson company for 41 years. He 
began his career with the company in the 
operating department and was later trans- 
ferred to commercial sales and then to rail- 
road sales. He was appointed manager oí 


John P. Moses 
the railroad sales department in 1924. A 
few years ago he relinquished management 
of the department but continued to serve in 
an advisory capacity. 
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Let’s get donn 2 etl 


on train communication 


DEPENDABLE voice communicatio 


“Union” I. T. C. (Inductive Train Com- 
munication) system provides depend- 
able, practicable two-way voice com- 
munication between vehicles on a train 
between trains, and between trains und 
wayside points, 


It is the only train communication d 
tem designed exclusively for railroad ut 
by men who know railroad needs, 
proved in regular railroad service. 


nine Nass ene PLNS 
NPE NAE, tei e INN 


Xue uS PRESS 


comes through 


clearly but he can't pick up 


messages on "UNION" I.T.C. 


You have dozens of them near your 
lines—radio fans who delight in 
picking up everything on the air 
from police calls to ship messages. 

One thing they won't be able to 
get, though, is your "Union" I. T. C. 
conversations. 

The frequency modulated carrier 
waves of this train communication 
system follow the railroad right of 
way. Signals can't be picked up by 


chance, nor do they cause any in- 
terference with radios in the vicin- 
ity of the tracks. 

Complete privacy—complete non- 
interference with other communi- 
cation systems—two more reasons 
why, in train communication, 
“Union” I.T.C. is the answer. 

Fullinformation will be furnished 
without obligation by our nearest 
district office, 


UNION SWITCH & SIGNAL COMPANY 
SWISSVALE, PA. 


NEW YORK CHICAGO 


ST. LOUIS SAN FRANCISCO 


E 


Joun C. Drrwortn, manager of sales in 
the railroad materials and commercial forg- 
ings division of the Pittsburgh and Chicago 
districts of the Carnegie-Illinois Steel Cor- 
poration, died on August 23, in Pittsburgh, 
Pa. E 


+ 


ARGYLE CAMPBELL, president of the En- 
terprise Railway Equipment Company, 
Chicago, whose death in California on Au- 
gust 12 was reported in the September is- 
sue, was born at Bethany, W. Va. on 
December 12, 1874, and was a graduate 


Argyle Campbell 


of Bethany College in 1895. He began his 
railway career with the Pennsylvania in 
the same year and three years later re- 
signed to enter the employ of the Pressed 
Steel Car Company where he advanced to 
mechanical engineer. In 1902, he resigned 
to become assistant to the president of the 


Standard Steel Car Company at Pittsburgh, 
Pa., and later was appointed western sales 
representative at Chicago. In 1905 he 
formed the Enterprise Railway Equipment 
Company, and served as vice-president until 
1908 when he was elected president. 


* 


Harry Scorr W HERRETT, chairman of the 
board of directors of the Pittsburgh Plate 
Glass Company, died August 13. Mr. Wher- 
rett was 68 years of age. He began his 
career with the company as an office boy 
53 years ago. 

* 


Cuartes Epwarp LEACH, a former 
vice-president and director of the New 
York Air Brake Company, died September 
4. Mr. Leach was 76 years of age. He 
began his career with the Eames Vacuum 
Brake Company and had been associated 
with the New York Air Brake €ompany 
since its organization in 1890. He was 
employed in the sales division of the com- 
pany during most of his career, later 
serving in the executive and financial de- 
partments. He was secretary tnd treas- 
urer from 1930 to 1940 and was elected a 
vice-president in 1940. He also was a 
director of the company in 1894-95 and 
again from 1929 to June, 1943, when he re- 
tired because of illness. 

* 


Simon HorFMANN, who was sent to this 
country to incorporate the Locomotive 
Superheater Company, predecessor of the 
Superheater Company, by Dr. Wilhelm 
Schmidt, inventor of the Schmidt locomo- 
tive superheater, died at Berkeley, Calif., 
on September 8. Mr. Hoffmann was 69 
years old. 


PA 
Lon 


This postwar diner has a seating capacity of 42 persons compared with 48 in the ordinary diner 
—Such an arrangement is included in dining-car plans prepared by the Pullman-Standard Car 
Manufacturing Company—Aside from its club-like atmosphere, it eliminates conflict between 
waiters and arriving and departing guests 
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Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of th 
bulletin or catalog desired, when it is 
mentioned. 


DoLFINITE Propucts.—Dophin Paint & 
Varnish Company, 900 Champlain street, 
Toledo 3, Ohio. Catalog features complete 
line of Dolfinite products, including air and 
dust sealers, aluminum paint, anti-rust coat- 
ings, exterior and interior finishes, floor 
matting and linoleum cements, spot welding 
sealers, etc. 

* 


STEEL GRATING AND STAIR TREADS.—Wm. 
F. Klemp Company, 6601 S. Melvina ave- 
nue, Chicago 38. Twenty-four page, illus- 
trated catalog of Klemp open-steel grating 
and stair treads, riveted and welded types. 


* 


Lanpis Cnasrns.—Landis Machine Com- 
pany, Waynesboro, Pa. Booklet, * More 
Production from Landis Chasers," lists 10 
vital things to do with tap chasers; dis 
cusses die chasers, gives 12 reasons for their 
mechanical failure of, and tells how to griné 
die chasers. : 

* 


WI DIx d Cuart.—Hobart Brothers Com- 
pany, Troy, Ohio. Wall chart illustrating 
basic character of welding symbols recom- 
mended as American standard by th 
American Welding Society. Graphical lan- 
guage of welding industry shown separately 
for fusion welding, for resistance welding, 
and for those requiring both fusion and 
resistance welding. Twenty-three typical 
welded joints and sections illustrated. 


* 


Watson-STILLMAN Propucts.—Watson- 
Stillman Company, Roselle, N. J. Bulletin 
No. 230-A—Direct steam and flush-mounted 
gauges for hydraulic presses and pumps; 
Bulletin No. 330-A— Vertical-horizonta 
press in 60- and 100-ton capacities ; Bulletin 
A-6, Edition 3—Wire rope shears. 

* 


“Correct Drit PorNTING."—Chicago- 
Latrobe Twist Drill Works, 411 Wes 
Ontario street, Chicago 10. T welve-pagt 
illustrated booklet on correct procedure 
for pointing twist drills for use on all type 
of materials. 

* 


“Hyatr Fotks AND Hyatr BEARINGS" 
—Hyatt Bearings Division, General Mo 
tors Corporation, Harrison, N. J. A pic 
ture record of the job Hyatt folks and 
the Hyatt bearings they make are doing 
to help win the war. 

* 


TAPPING AND THREADING MACHINES. 
Warner & Swasey Company, Cleveland 3 
Ohio. Catalog No. 4401. Four-page book- 
let of specifications for precision tapping 
and threading machines. Catalog No. 40, 
a 12-page illustrated booklet descriptive 
of the No. 10 Warner & Swasey Precision 
tapping and threading machine. 
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e ^ MAINTENANCE TODAY? 


Battery Chargi 
Maier i Now that you must rely on help today that is less skilled, watch how 


Anderson Plugs and Receptacles on the cars and in the yards stand up 
to the rough and tough usage. 


Yard Receptacles 
Platform Receptacles 
Portable Tools 


Telephones 
Switchboards The know-how and the sturdiness built into Anderson material of yester- 
Welding day is showing its real value today as it will continue to do, years hence. 
Cable Connectors 

Couplers d m : 

Watertight Plugs and Designed and constructed specifically for railway work you can always 
1 ee depend on Anderson for the absolute minimum of trouble and mainte- 

urntables 


6 nance — and that means something today. 


«x ANDERSON “e 


289-305 A Street, Boston 10, Mass. 
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POTENT 
POINTSE 


We have been building lathes since 1887. 


= 


2 LeBlond Lathes today are used on turni 


ations the world over. 


3 The accumulated knowledge of every mai 
turing trend in good times and bad 
war, gained from thousands of installa 


now available to you. 


postwar era—particularly along the 


difficult, out-of-the-ordinary turning prok 


This service is yours for the asking. © 
our nearest dealer or write— 


LEBLOND 1-LB CRANKSHAFT 
LINE BEARING LATHE 


ROUGH AND FINISH LINE 
BEARINGS IN ONE OPERATION 


DEPT. FE46 
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CARS 


ON MORE 


330 000 


THE WINE RAILWAY APPLIANCE CO. 
TOLEDO, OHIO 


UNIT TRUCK 


Your Post War Truck has 
a Background of 27.630 


Car Sets in Service 
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EDITORIALS 


Four Meetings Which Did Not Take Place 


For three consecutive years the difficulties 
that the railroads have encountered in han- 
dling the greatest volume of both freight and 
passenger traffic in their recent history have 
made it practically impossible for the many 
officers and supervisors to go very far afield 
from the seat of their operations. This has 
resulted in the cancellation of the meetings 
of the Coordinated Mechanical Associations 
Car Department Officers’ Association, Rail- 
way Fuel and Traveling Engineers’ Associa- 
tion, the Master Boiler Makers’ Association 
and the Locomotive Maintenance Officers’ As- 
sociation—and with that cancellation the val- 
uable privilege of meeting with men from 
other railroads and manufacturing organiza- 
tions associated with the production of mate- 
rials used in the construction and mainte- 
nance of motive power and rolling stock. As 
on previous occasions when wartime condi- 
tions have made the holding of such meeting 
impractical these associations, having as they 
do the interests of their membership and the 
industry in mind, have gone ahead with their 
committee work exactly the same as though 
the meetings were to be held; in fact all four 
of these groups have gone considerably be- 
yond that point in broadening the scope of 


The L. M. O. A. 
Fills An Important Need 
For more than three years the railroads have been 
operating at peaks, in both freight and passenger serv- 
ice, that have required the use of a greater percentage 
of the motive power units than at any time in their his- 
tory. It has been pointed out, on numerous occasions, 
that the rate of demand for locomotives has been con- 
sistently greater than the October traffic peaks of 1929. 
It is not necessary to recount here again that this rate 
of demand has placed a burden on both back shops and 
engine terminals not only because of the shortage of 
manpower but also because of the fact that neither the 
Shops nor the terminals were yet equipped with the 
character of facilities to which they are entitled in re- 
lation to the nature of the work required. 

A few years prior to the outbreak of the war the offi- 
cers and supervisors in the locomotive maintenance 
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their reports with the result that each year 
they have made progress toward assuring the 
perpetuation of their organizations until that 
time in what we hope may not be the too dis- 
tant future when the meetings can again be 
held. Therefore, again this year as in the 
past, this publication, in devoting a large 
proportion of the editorial pages of this issue 
to the presentation of the reports of the four 
associations, offers not only the membership 
but readers in the railroad industry at large 
the opportunity to share the valuable infor- 
mation contained in the reports. In addi- 
tion, there is included the message to the 
four groups which would have been deliv- 
ered ín person at the opening joint session 
by W. J. Patterson, chairman, Interstate Com- 
merce Commission, had it not been necessary 
to cancel the meetings scheduled for this fall. 
Because this is a “convention in print” it is 
all the more desirable that any person who is 
interested in promoting the efficiency of 
mechanical department operation should ex- 


press his views on the subject of these re- 


ports. Written discussion is therefore in- 
vited and if mailed direct to the secretary of 
the association involved will be considered 
for inclusion in the year book of that group. 


field, feeling the need for an organization devoted ex- 
clusively to the consideration of problems related to 
locomotive repair and to the personnel and organization 
of forces in the shop and enginehouse, formed the Loco- 
motive Maintenance Officers’ Association. What has 
been said here concerning this group is not news to the 
men in the field but what is news and of great impor- 
tance is the fact that out of a potential field of 2,000 
railroad men from which to draw this association has 
today less than 300 members on its rolls. One might 
naturally draw the hasty conclusion that the other 1,700 
officers and supervisors in the various railroad mechan- 
ical departments throughout the country are not par- 
ticularly interested in the problems related to their jobs. 
But this is not a fact. Actually they are vitally inter- 
ested in these problems and the plain truth of the mat- 
ter is that they are so close to their jobs and so in- 
volved in a myriad of details connected therewith that, 
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under present conditions particularly, there is little time 
left to devote to other than today’s duties. 

It seems that with a work as important as that of 
these mechanical associations the time has arrived for 
the ranking mechanical officers of this country to de- 
cide, each on their own road, to what extent an organi- 
zation such as the L. M. O. A. can benefit the supervi- 
sors on that road. A perusal of the membership list of 
the association as it is at present constituted should go 
a long way toward convincing those who may have some 
doubt that a large number of important roads have ex- 
pressed confidence in the ability of this group to help in 
the solution of locomotive maintenance problems. This 
is indicated by the roster. 

With a period of shop and engine terminal rehabili- 
tation just ahead and with all the new problems of Die- 
sel maintenance there is much important work to do. 


Cold Type 


In reading the reports of the Coordinated Mechanical 
Associations in this issue one is made keenly aware of 
the loss to the members of the associations and to the 
railroads caused by the necessity of cancelling the an- 
nual meetings which were scheduled for the last week 
in September. Unlike the reports for the past two years, 
which were prepared for printing and not for presenta- 
tion, the work of the committees this year was all done 
with the expectation that the reports would be presented 
and discussed before they appeared in print. 

Such reports, for instance, as those of the firing prac- 
tice committees of the Railway Fuel and Traveling En- 
gineers’ Association, have been presented year after 


year over a long period. Obviously, they cannot al- 


ways bring out important new material or completely 
original ideas on the art of firing a locomotive or on 
the art of teaching new men how to fire. Any person 
who has sat through the discussion of these reports at 
past annual meetings of the association, however, will 
recall how keenly fuel supervisors, road foremen and 
locomotive enginemen entered into the discussion and 
what inspiration and what useful information was 
brought out by the clash of opinion and the variety of 
methods advocated. i 

This subject, old as it appears to be, is, in another 
sense, never old. New men are constantly entering the 
service who are just as keenly interested in the tech- 
nique of their jobs and new supervisors are as intent 
on learning the best of methods for imparting the 
knowledge of this technique by instruction as were the 
men of a past generation who first discussed the 
subject. 

Valuable as they are in keeping the organizations fit 
and ready, and in furnishing useful material to their 
members, the "conventions in print", in our pages and 
in the year books of the associations, are a poor substi- 
tute for the personal exchanges on the floor of a con- 
vention, only a small part of the value of which ever 
gets into print. 
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The Air Brake's 
Seventy-Fifth Birthday 


It was 75 years ago that George Westinghouse pat- 
ented the straight air brake, and the company which he 
organized to develop and manufacture his invention. 
the present Westinghouse Air Brake Company, passed 


-its seventy-fifth birthday on September 28. In 1872, 


three years after his first invention, Mr. Westinghouse 
brought out the automatic air brake, the basic princi- 
ples of which have continued to be employed in all of 
the developments in the art of braking which have been 
made in the United States since. Considering the tre- 
mendous advance in the weight and speed of trains 
which have to be controlled and the increase in func- 
tions which the brake has to perform, this is a tribute 
to the soundness of Mr. Westinghouse’s j udgment when 
he selected compressed air as his medium for the trans- 
mission of power and its control. It is only within the 
last ten years that the new streamline high-speed pas- 
senger trains have led to the adoption of electric con- 
trol features by which the time element inherent in the 
propagation of brake action by purely pneumatic means 
has been replaced by the instantaneous action of the 
electric control features of the HSC brake. Today, 
therefore, a large part of the railway traffic in America 
and in many other parts of the world is controlled by 
features inherent in Westinghouse's original automatic 
brake. 

Mr. Westinghouse was a genius, and his work in the 
air-brake field was followed by that of another genius, 
Walter V. Turner. These two inventors dominated the 
development of the air brake from its inception until 
Mr. Turner's death in 1919. This did not mark the end 
of air-brake development. Since that time such impor- 
tant developments as the AB freight brake and the HSC 
passenger brake have been brought out by organized 
efforts of engineering research and design. 

The air brake is an outstanding example of an old 
device which has been subjected to a constant succes- 
sion of changes and improvements which the genius 
of the inventor, persistent industrial research and en- 
gineering effort have kept abreast of the needs of the 
industry which it serves. Few products in any industry 
have a history of more intensive development. 


Electrical Maintenance 
For Diesel Locomotives 


The character of Diesel-electric locomotive mainte- 
nance and facilities installed for that maintenance by 
any railroad depends upon a number of factors. The 
practice on two railroads may differ widely and still 
be the best possible for each road. 

One of these factors is the type of locomotive: Require- 
ments for high-speed passenger power are different 
than for switchers. Another is length of line over which 
the locomotives are operated. The inspection of many 
Diesel switchers operating in a limited area which can 


Railway Mechanical Engineer 
NOVEMBER, 1944 


be reached by an automobile operating on highways is 
one condition which is unlike that of the road which 
may operate road power over hundreds of miles and 
perhaps uses a few switchers at each of a number of 
isolated points. The location of the shop and the avail- 
ability of skilled labor may have considerable influence 
on the extent to which the locomotives are maintained 
on a parts-replacement basis. $ 

All these and other factors have influenced this de- 
sign of electrical shops now in operation and are con- 
trolling the layout of others in process of completion. 
The Reading shop described in the December, 1943, 
issue of Railway Mechanical Engineer illustrates a case 
in which an electrical shop designed originally for mul- 
tiple-unit electric cars was adapted for Diesel-electric 
switchers, most of which operate in or near the Phila- 
delphia, Pa., area. The purpose of the article was to 
show what part of the original shop equipment was 
suitable for the Diesels, what was not needed, and what 
additional facilities were required. 

The Illinois Central shop described in the October, 
1944, issue is another case in which Diesel maintenance 
has been absorbed by a shop designed originally for 
multiple-unit electric cars. In this instance, however, 
the shop takes care of Diesel-electric road power as well 
as switchers. 

In this issue is published the first part of a two-part 
story on the Rock Island’s new shop at Silvis, Ill. 
shop was designed from the ground up and its principal 
function is the maintenance of high-speed passenger 
locomotives. It is unique among shops so far completed 
in that it employs a complete assembly of the most 
modern shop tools and equipment and work is put 
through the shop progressively with men performing 
specialized tasks much as is done in a manufacturing 
plant. 

Other roads which are building new shops or plan- 
ning an expansion of facilities can undoubtedly profit 
by a study of these examples. They will find that there 
are certain things fundamental to all requirements and 
they will also find suggestions for both equipment and 
procedure which can be adapted or. modified to their 
own needs. ; 


Railroad Interest in 
Technical Society Activities 


Two of this country's foremost technical groups re- 
cently held sessions at Cleveland, Ohio, which were in- 
tended to interest men in the mechanical departments 
of the railroads of this country and Canada. The as- 
Sociations which met were the American Society for 
Metals and the American Welding Society. Each de- 
voted a portion of its time to railroad matters; the 
Welding Society continuing a practice of a number of 
years in discussing railroad welding matters and the 
Society for Metals initiating a program addition which 
dealt with metals for railroads. 
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In each instance those who presented papers were 
immediately familiar with railroad needs and practices 
or came from universities, research laboratories or 
equipment builders’ staffs. There is no need to list all 
of them here, the high calibre of the programs is 
evidenced by those who presided. Dr. William M. 
Barr, chief chemist and-metallurgical engineer, Union 
Pacific, was chairman of the Metals Society session 
with A. G. Trumbull, chief mechanical engineer, Chesa- 
peake & Ohio as summarizer; J. W. Sheffer, general 
electrical engineer, American Car and Foundry Com- 
pany, presided at the Welding Society meeting. 

A number of factors undoubtedly contributed to the 
small attendance at both of these meetings—small rail- 
road membership in these societies, work at home, 
travel discouragement, lack of notice of the sessions 
and other reasons. Only six in attendance at the 
Welding Society session could be identified as associated 
with railroads; the number at the Metals symposium 


was only slightly larger. 


It is to be hoped that in future, more normal years, 
that, given sufficient advance notice, more railroad men 
will be able to attend these meetings. They are worth 
attending. They do not invade the fields of interest of 
other associations or societies but offer opportunities 
for the discussion by railroad men of matters affecting 
their work against the background of special knowledge 
represented by the two groups. 


NEW BOOKS 


VIBRATION OF RAIL AND ROAD Vences. By B. S. 
Cain. Published by the Pitman Publishing Corpora- 
tion, New York and Chicago. 258 pages, 6 in. by & 
in., illustrated. Price, $5. 


The preparation of this book was undertaken on the ini- 
tiative of the Committee on Industrial Aerodynamics 
of the American Society of Mechanical Engineers in 
an endeavor to help vehicle engineers and vibration 
specialists appreciate each other’s problems and points 
of view. It states the general principles of the subject 
of vibration in simple language with elementary mathe- 
matics, although more complicated problems requiring 
more advanced mathematics are also included. It dis- 
cusses the methods used in research and test, likewise the 
progress in design and operation embodied in equip- 
ment now in actual use, and makes available to the 
student and practicing engineer the results of extensive 
investigation and experiment by automobile companies, 
the Electric Railway Presidents’ Conference Commit. 

tee, the Transit Research Corporation, railroads, labora- 

tories, and many engineers who are expert in each of 

the fields considered and actually engaged in producing 

practical solutions of the problems encountered. Vi- 

bration Theory, Automobiles, Street Cars, and Rail- 

road Vehicles are the four parts into which the book 

is divided. 
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The War and Safety 


on the Railroads 


W. J. Patterson, Chairman 
Interstate Commerce Commission 


Like many other organizations the constituent asso- 
ciations of the Coordinated Mechanical Associations 
have patriotically decided to do away with conventions 
during the emergency. It is unfortunate that this was 
necessary, as these regular meetings, over the years, have 
been productive of many benefits to the railroads through 
the free exchange of experience and information on the 
multitude of problems that are always confronting their 
mechanical and operating departments. 

Holding the 1944 convention in print, as was done, with 
the two previous conventions, shows a determination to 
carry on and to make the best possible progress in the 
science of railroading through dissemination of informa- 
tion by those who have prepared papers for publication. 

In the operation of railroads safety is of major impor- 
tance to the managements, their employees, and the gen- 
eral public. It should be of particular interest to the mem- 
bers of your Associations, as it is they who have the 
responsibility of keeping the locomotives and cars in safe 
operating condition. Accordingly, my remarks will be 
devoted to some of the things that affect safety. 

(1) In the past few years there have been serious acci- 


dents caused by the explosion of locomotive boilers as a' 


result of overheating of the crown sheets due to low 
water. There is an immediate need to impress upon all 
who are engaged in the operation of the locomotives a 
full realization of the dangers involved if water is not 
maintained at a proper level, and of the necessity for vigi- 
lance to maintain a proper level, or promptly to ex- 
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By W. J. Patterson 


A message for the “Conventions 
in Print” of the Coordinated 
Mechanical Associations — The 
author shows the effect of the 
war in increasing accidents but 
indicates that the situation is 
better now than in the last war 


tinguish the fire if it cannot be maintained. This see 
to me to be a fertile field within which to develop devi 
that would reduce or eliminate such explosions. 

(2) The program for the installation of modern b 
equipment on all freight cars adopted by the railroads ! 
years ago, and which was to be completed this year, 
only about 50 per cent complete. In order to bring t 
program to a conclusion, the Commission now has unde: 
consideration the issuance of an order intended materially 
to speed up this program. 

(3) During the past several years certain railroads 
have installed train communication systems on portion 
of their lines. These are experimental installations ani 
differ considerably in the results obtained. Some requir 
radio wave bands; others do not. If found practical, the 
number of such installations will undoubtedly increase 
This will open a new field to many of your members who 
undoubtedly will have supervision over the installation 
and maintenance of such systems. 

(4) Recently several railroads have installed auxiliary 
headlights on some of their locomotives. These head- 
lights which may be used as regular headlights in cas 
of an emergency are primarily for use in signaling, for 
which they employ stationary red and oscillating white 
or red lights. The members of your Associations would 
undoubtedly be benefited by looking into the possibilities 
of these auxiliary headlights. 


Maintenance and Upkeep of Locomotives 


A high point in the conditioning of locomotives for 
dependable and efficient service had been reached just 
previous to the beginning of the upturn in railroad trat- 
fic caused by our country's preparedness efforts. Despite 
the generally good condition of practically all locomotive 
in use at that time and the presence of some stored loc 
motives in serviceable condition, a shortage of locomo- 
tives quickly developed, and it was not possible to obtain 
new locomotives in sufficient number to fill the needs. 
With. the aid of the ingenuity, skill, and knowledge de- 
veloped over a series of years, largely as a result of the 
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meetings and work of the Coordinated Mechanical Asso- 
ciations, the railroads succeeded in placing certain prac- 
tically obsolete locomotives which had been in dead stor- 
age for 10 years or more in reasonably good condition 
for the service for which they were designed. Lacking 
many modern features, these locomotives were not gen- 
erally capable of rendering the performance found neces- 
sary under existing circumstances without unusual pre- 
cautions being exercised in inspections and the application 
of repairs to various parts, much more frequently than 
is required for more modern locomotives. This condition 
and the increased intensive use of all locomotives, coupled 
with shortages of manpower and suitable material with 
which to make prompt and substantial repairs, have re- 
sulted, on some railroads, in general wear which cannot 
be adequately compensated for by making piece-meal re- 
pairs. As a whole, care has been exercised to insure safe 
operation but in the meantime deterioration of such nature 
as can continue for considerable periods of time without 
causing complete failure has continued to accumulate. 

Notwithstanding present war conditions and the gigan- 
tic task imposed on the railroads, their record with re- 
spect to maintenance and upkeep of locomotives is better 
than it was during World War I. In the fiscal year ended 
June 30, 1919, in which the Armistice of World War I 
was signed, 58 per cent of the locomotives inspected by 
Inspectors of our Bureau of Locomotive Inspection were 
found defective in Some manner, and 4,433 of these loco- 
motives were ordered withheld from service because of 
the presence of defects which rendered use of the locomo- 
tives unsafe. Under the same standards of inspection in 
the fiscal year ended June 30, 1944, 11 per cent of the 
locomotives inspected were found defective in some re- 
spects, and 630 locomotives were ordered withheld from 
service because of the presence of defects which rendered 
use of the locomotives unsafe. 


Causes of Accidents 


The original safety appliance law was passed in 1893 
and was followed by the Accident Report Act, the 
Hours of Service Act, the Locomotive Inspection Act, the 


Signal Inspection Act, and legislation to safeguard trans-. 


portation of explosives. These, acts serve a highly desirable 
purpose under normal conditions, but they become of 
special significance and importance in time of war. 

The number of accidents during the war period have 
increased considerably. Among the contributing causes 
are the increased number of trains operated, the large 
number of passengers carried on trains involved in acci- 
dents, and increase in the amount of traffic hauled. How- 
ever, causes of accidents under wartime conditions do not 
differ materially from the causes of accidents under nor- 
mal peace-time conditions. Reference to a few accident- 
Investigation reports involving mechanical matters wil] 
direct attention to certain of the many mechanical prob- 
lems confronting the railroads. Fortunately, the arch-bar 
truck is a thing of the past, so far as freight cars in inter- 
change are concerned, but a recent accident which resulted 
in the death of one and the injury of three employees. 
and the destruction of several cars and a signal tower. 
was caused by a broken truck side-frame. The car was 
not overloaded and speed was well below maximum. 

Notwithstanding the time and study which have been 
devoted to the subject of hot boxes and means for their 
prevention, broken journals, due to overheating, continue 
to be a relatively frequent cause of accidents. The acci- 
dent near Philadelphia in September, 1943, which resulted 
from an overheated journal attracted widespread public 
attention because of the large loss of life and the large 
number of personal injuries involved. 
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Other causes of accidents recently investigated, include 
a driving wheel tire becoming displaced from the wheel 
center, an engine truck spring becoming displaced from 
its seat, the buckling of cars due to improper brake oper- 
ation, the binding of boiler-bearing sliding-plates of en- 
gine as a result of improper distribution of spring-borne 
weight, parting of a locomotive from the tender caused by 
a failure of a fusion weld which had been applied in an 
attempt to repair a previously broken reinforcing slab, a 
broken driving spring hanger which resulted in derail- 
ment of a locomotive and several cars of a passenger 
train, a side rod which became disconnected at the knuckle 
joint and punched holes through the outer and inner fire- 
box sheets, and one case in which the driving wheels were 
found to be less than permissible minimum gauge as a 
result of worn condition of the tool which was used in 
determining proper spacing. 


Statistics on Accidents 


Failures of parts, such as indicated, and occurrence of 
boiler explosions caused by overheating of crown sheets 
due to low water accentuate the necessity for taking all 
possible measures to increase the thoroughness of inspec- 
tion and the application of timely and substantial repairs 
to all parts where there is any doubt as to safe and de- 
pendable performance. 

The total number of accidents due to defects in equip- 
ment or roadway will, of course, fluctuate with the volume 
of business. For this reason the average number per bil- 
lion motive power miles (locomotive miles plus motor 
train miles) each year is of greater interest than the 
actual number. In reviewing such figures from 1930 to 


Number of Railway Train Accidents 


per Billion Motive 
Power Miles : 


Caused by: 1930 1939 1940 1941 1942 1943 
Defects or failures in equipment 3,158 1,643 1,794 1,666 2,097 2,585 


Defects in or improper main- 
905 1,050 


tenance of way and structures 868 571 591 767 


1943, I find that there was a marked decline from 1930 
to 1939, but an increase since that time. 

For equipment defects the average for 1943, although 
much above that for 1939, is below the average for 1930 
but for defects in roadway the average for 1943 exceeds 
that for 1930. In this connection it is necessary to ex- 
plain that a reportable train accident is one that causes 
damage to railway property of $150 or more. The rise 
in the cost of labor and materials tends to increase the 
number of minor train accidents that are reportable. But 
allowing for this, it would still be true that the number 
of train accidents per billion power miles due to roadway 
defects was conspicuously high in 1943. 

As previously noted, the number of car-miles and 
gross ton-miles increased more rapidly than the locomo- 


Number of Train Accidents Resulting from Mechanical 


Defects 
Per cent of 
1939 1943 increase 

Locomotive boilers and appurtenances...... 1 9 800 
Other parts of locomotive and tenders...... 389 905 133 
Trucks .......... M gone Mes Rer x siglo tps de ato ta 275 736 168 
Wheels and ax les 791 1,764 123 
Power brakes, etc. ........... 46 82 78 
Hand brakes, etc. 140 360 157 
Couples 94 155 65 
Draht rigging ...2. enn 120 364 203 
Car bodies, etc... ..ssuesseeeee cece eee ee 183 307 68 

Total defects in equipment .......... .. 2,039 4,682 130 
Bridges, trestles, culverts and tunnels ...... 3 1 Dec. 67 
Ties and tie plates. Besate 25 56 124 
Rails and joint Peas 290 754 160 
Frogs and switches 171 511 199 
Interlocking and block signals ............. 2 
Miscellaneous ..........00..000 enn 218 578 165 

Total defects in way and structures 709 1,902 168 
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tive miles, which would help in part to explain the in- 
crease in the averages here given. For train accidents 
reported as caused by negligence of employees the aver- 

e number per billion power miles declined from 2,659 
for 1930 to 1,504 for 1938 but increased to 4,001 for 
1943. The effect of the large turnover in railroad em- 
ployment is reflected in these figures. The types of me- 
chanical defects which have increased most rapidly as 
causes for train accidents are listed on the preceding 


e. 
The largest percentage is shown for locomotive boilers 
and appurtenances, but the totals are so small that the 
percentage is not of too much significance. Next to this 
item the largest relative increases are shown for draft 
rigging and frogs and switches, with trucks, and rails and 
joints also high. i 


The greater effect of the inexperience of employees . 


than of mechanical defects in causing accidents is shown 
in the greater relative increase in collisions than in de- 
railments since 1939, collisions being usually the result 
of man failüre and derailments resulting from mechanical 
failure. 

Having given consideration to the responsibilities and 
opportunities confronting the mechanical officials of the 
railways, and the members of your associations, with re- 
spect to the maintenance of the factor of safety of the 
locomotive, consideration should also be given to the in- 
creased demand on the rolling stock due to the increased 


Collisions in 1939 and 1943 


Per cent of 

1939 1943 increase 
Switching collisions 959 3,096 223 
All other collisions 568 1,893 233 
Total collisions 1,527 4, 989 227 
C 3,224 8,286 157 


volume of business the railroads have been required to 
handle for the furtherance of the war effort. 


Survey of Rolling Stock 
Since statistics provide a clear picture of operating re- 
sults, several tables are submitted showing the perform- 
ance of the rolling stock from 1940 to 1943. 
In the ten years ended with 1941 the Class I line haul 
railways withdrew from service “for sale or demolition” 


Transportation Service of Class I Steam Railways 


Gross ton-miles of 


Locomotive Car-miles, trains, freight and 
miles, freight, freight and passenger, includi 
passenger passenger motives, cars and 
and yard train contents 
Year (millions) (millions) lions) 
1000 cad Ri ,188 27,270 1,406,000 
1941 %%% er 1.362 2,068 1,671,000 
1942. oe asic seve eee 1,568 38,561 ,057,000 
1943 rote 1,671 1,214 2,263,000 
Per cent of increase, 
1943 over 1940 ... 40.7 $1.1 61.0 


16,635 locomotives and added only 2,475 new ones. To 
be sure, the new ones were more powerful than the ones 
retired, but the total power of all locomotives was less 
at the end than at the beginning of the ten years. Sim- 
ilarly, many more freight cars and passenger cars were 
retired than were installed new in the ten-year period. 

That the railways were able to handle the increased 
traffic load notwithstanding a shrinking supply of equip- 
ment is explained by the expeditious repairing of the un- 
serviceable locomotives and cars, putting in service the 
stored locomotives, and making each unit of equipment 
run more miles per day. How the number of miles per 
locomotive day compare for the first 5 months of 1940 
and of 1944 is set forth in the following table: 
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Miles per Locomotive Day 


First 5 months First 5 man:; 
tem i of 1940 of 194 
Serviceable road freight locomotives........ 106.0 1243 
icht 1917 aia 
road LP E . 
A 3 22 ee e e EA 133.0 189.5 


Although the efficiency of many of the old locomotive 
has been increased by partial or complete rebuilding, an‘ 
addition of various improvements, the years ahead ofie 
opportunity for a vast program of locomotive moderniza- 
tion. The figures as to the age groüping according to ti: 
year in which originally built are striking. 


Age of Steam Locomotives—Class I Steam Railways 
(as of December 31, 1942) 


Before January 1, 192. -3 
After January 1, 1925 > 


The additional use made of freight cars during the war 
period is indicated by the miles per freight-car day. 


Miles per Car Day 


First $ months c 
1940 194 
Serviceable freight car . 36.6 
Al freight car menn mI 33.4 47. 


Here again there is an opportunity-to modernize: ^: 
of January 1, 1943, 30.81 per cent of the freight carrying 
cars were over 25 years old, and of the passenger tran 
cars 50.40 per cent were over 25 years old. (Figures « 
to cars compiled by American Railway Car Institute: 


Deferred Maintenance 


The intensive use of plant and equipment has undout:- 
edly resulted in a considerable amount of deferred mair 
tenance, the extent of which is not known in the aggre 
gate. Although the framing of a precise definition ¢ 
what is deferred maintenance is difficult, it is general: 
understood to mean maintenance work left undone th: 
ordinarily would be done if the necessary men, material. 
and money were available. It does not mean all wo- 
necessary to bring the plant to an 100 per cent conditio 
There are some railways thet are in very good condito 
with no apparent accumulation of deferred maintenance. 
but those carrying the main currents of traffic have hz 
to postpone much work that would have been done if tk 
necessary labor and materials had been available. Th: 
does not mean that the railways are breaking dow: 
They have generally been able to keep the roadway ar 
track up to a standard necessary for safe operation ar 
to keep the equipment in serviceable condition. In many 
instances, however, they have not been able to apply 
maintenance and improvements to an extent equal to the 
deterioration caused by the heavy traffic and lapse of time 
since the war began. This fact is reflected in the di- 
ference in the tenor of the comments of railway exec 
tives in their reports to stockholders for 1943 and 194l. 

Of recent years there has been a decided trend in sub 
stituting Diesel for steam power, at first in yard service 
and now in road service. In part the problems involved | 
are for mechanical men who are making the comparison: 
of expense of operation of various types of locomotives 
with their performance in gross ton-miles and train hours 
in the light of original cost, depreciation, and repair: 
There are also economic problems involved, such as the 
future supply of various types of fuel, the future re 
tive cost of oil and coal, and the effect on railway trafic 
volume of a diminished use of coal. Presumably the exec 
utives are receiving expert advice from their economist‘ 
and mechanical experts on this subject. 
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The Master Boiler Makers 


Association 


Taree successive years in which it has not been possible 
to hold member meetings have not discouraged the officers 
or members of the Master Boiler Makers' Association or 
caused them to lose interest in or relax their attention 
regarding locomotive boiler problems. The papers which 
are presented here, in whole or abstracted form, give 
evidence that the same thorough and painstaking care 
has been exercised in their preparation as though they 
were to be presented on the convention floor and sub- 
mitted to the immediate critical discussion of those in 
attendance. 

The topics chosen for committee reports required much 
investigation by individual committee members and, in a 
number of instances, individual papers were prepared as 
supplements to the full committee reports. Space limita- 
tions have required holding some of these individual 
contributions for later publication in the Railway Me- 
chanical Engineer. The titles and authors of those being 
held are listed following the various committee reports. 
The topics dealt with in the reports and papers are post- 
war locomotive boilers, treating boiler feedwater ; cinder 
cutting ; application of staybolts, and the application and 
maintenance of flues. 

It has also been necessary to withhold from publica- 
tion at this time the individual contributions of the 
members of the Executive Board of the association. 
They, too, will appear in a later issue. The association 
itself will publish all reports, contributions and officers’ 
reports in its regular year book. As in the past, copies of 
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Reports and individual papers 
present a wealth of material of 
practical value on five topics 


F. A. Longo, 
Vice-President 


A. F. Stiglmeier, 
Secretary-Treasurer 


the Association's proceedings will be furnished, free of 
cost,.to railroad mechanical officers and public, univer- 
sity and technical libraries in the United States, Canada 
and other countries. 

According to reports submitted by the officers, there 
has been an increase in membership in the Association of 
thirty-three members during the year 1944. Association 
funds have been invested in the purchase of United States 
War Bonds and any additional funds, not required to 
carry on the work of the group, will also be so invested. 
The gain in membership, in the face of three years of in- 
activity with respect to member meetings, and the sound 
financial position of the group, are regarded as hopeful 
signs of a useful post-war future. 

The officers who served during 1944 will continue in 
office for the year 1945. They are: President, Myron C. 
France, general boiler foreman, C. St. P. M. & O.; vice- 
president, Frank A. Longo, general boiler inspector, Sou. 
Pac.; secretary-treasurer, A. F. Stiglmeier, general su- 
pervisor boilers and welding, N. Y. C. Members of the 
Executive Board will also continue to serve, They are 
E. R: Battley, chief of motive power and car equipment, 
Can. Natl.; B. M. Brown, general superintendent of mo- 
tive power, Sou. Pac.; E. L. Grimm, general mechanical 
superintendent, Northern Pacific; F. K. Mitchell, assistant 
general superintendent of motive power and rolling stock, 
N. Y. C, and H. H. Urbach, mechanical assistant to 
vice-president, C. B. & Q. 
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Postwar Locomotive Boilers 


! The subject of postwar boil- 
ers is one involving much con- 
jecture. If we are to think of 
a boiler that will meet the re- 
quirements necessary to com- 
pete with other types of power, 
we must consider the steam lo- 
comotive as a whole in compari- 
son with other types of power 
under varying service and op- 
erating conditions. It is not 
probable that any one design of 
boiler will meet all requirements, 
but the postwar boiler should 
embody all of the proved ad- 
vances in design, material, con- 
struction and practices. 

At this writing the all-welded boiler has not been ap- 
proved by the regulatory bodies except in a very few 
special cases. Such welded boilers as have been built 
have given very satisfactory service. The Delaware & 
Hudson boiler, built about six years ago, has made ap- 
proximately 340,000 miles to date and the boiler has 
given no trouble. It seems entirely probable that 
welded construction will be adopted for locomotive boilers 
and there is every indication that the welded boiler will 
prove successful. The design for welded boilers should 
be of the radial stayed, extended-wagon-top type for 
pressures up to 300 lb. per sq. in. To go to higher 
pressures with the resultant reduction in cut-off and steam 
economy it will probably be necessary to resort to the 
water-tube-type boiler. It would appear that there is 
a field for improvement along this line and some work 
already has been done in this direction. 

The experiences of a considerable number of railroads 
with cracked boiler shells at riveted seams indicates 
that consideration. should be given to welding the 
longitudinal seam under the butt strap the full length 
of the boiler courses, rather than limiting the welding 
to 12 in. or so at each end of the course. This seal, 
together with the use of saw-tooth longitudinal seams 
which the inside butt strap as well as the outside butt 
strap can be calked, as far as rivet spacing is concerned, 
should reduce leakage to a minimum, and minimize 
cracking from the rivet holes. The size of rivets should 
be kept to as small a diameter as possible, using nothing 
larger than a 1%-in. rivet if this can be accomplished. 
Toward this end the saw-tooth seam with all rivets in 
double shear is helpful, and triple riveted circumferential 
seams for large diameter boilers appear to be an ad- 
vantage. 

The longitudinal seam between the roof sheet and the 
fifebox casing sheets, where used, can become a source 
of very costly and time-consuming repairs in its con- 
ventional location. In a few cases this seam has been 
located below the side center line of the boiler and the 
sheets joined by welding. Consideration should be given 
to this construction, as the joining of a light and a heavy 
sheet by means of a lap joint in a location where there 
is as much flexing as in the usual wrapper-sheet seam 
is an invitation for trouble. 

High speeds and large hauling capacity will require 
the greatest steaming capacity it is possible to build into 
a boiler. These factors are supplied satisfactorily by the 
use of syphons and circulators. Syphon and circulator 
heating surfaces, located in the most effective part of 
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Boiler design related to entire locomotive desiz: 
— Welded construction probable with good 
results expected — Carbon steel 
still favored over alloys 


the fire, may be utilized to offset other less effec: 
heating surface, thus reducing the weight of the lo 
motive. Or, where weight is not an important factor, thi 
increased evaporating surface will increase the st 
capacity of any specific boiler, while at the pear 
protecting it against the disastrous results of crow 
sheet failures due to low water. 
Carbon steel is favored for boiler shells until furths 
development and experience with alloys. All bod 
shells should be stress relieved after rolling for eit 
riveted or welded construction. 
The size of superheater flues should not be less tha 
4 in. outside diameter and the tubes 2 ½ in. eue 
diameter. They should be fastened to the front 
back tube sheets by the conventional methods, i. e., rolled 
expanded and beaded, with the beads welded to ti 
back flue sheet. The question of whether or not to vus 
copper shims should be given further study. Cracks 
of flue walls at the back flue sheet can be minimized 5i 
proper care and workmanship i in application and mait 
tenance. 
The small sectional type of grates for large powe 
has proved very satisfactory from the maintenance star? 
point and no changes are recommended. The slope d 
mud rings should be as nearly flat as clearance will permi 
and the mud rings should be 6 in. wide at the sides an 
door sheet and 674 in. or 7 in. wide at the throat she 
Mud-ring corners should have the largest practical 
radius. 
The Master Mechanics’ front end is favored by man 
railroads, although very satisfactory results are report! 
from front-end arrangements by which the back press 
and vacuum are automatically controlled. 
An item of interest in connection with the design 5 
a 250-Ib. per sq. in. boiler for a class of 4-6-2 locomotives 
two of which have been built to date, is the eliminati 
of the dome, a slotted dry pipe being used. These boil 
are of riveted construction, with double riveted bu: 
joint seams, extended wagon-top radial-stayed type. T= 
shell, butt straps, and wrapper sheet are of high-tensic 
silico-manganese plates, and the firebox of carbon 
plates. 
Individual papers on the subject of postwar boilers at 
presented as part of the committee report as follows- 
Proposed design of an all-welded locomotive boiler, bf 
E. H. Heidel; Proposed design of a semi-welded locom- 
tive boiler, by A. F. Stiglmeier; Planning and fabricas: 
of postwar locomotive boilers, by A. G. Trumbull; Pr- 
posed planning and fabrication of postwar boilers, 
J. H. Lewis; Proposed planning and fabrication of pos 
war boilers, by J. W. Kenefic; and, Welding high-pre- 
sure and high-temperature vessels, stress relieving aní 
x-ray examination,* by C. M. Scudder, assistant chit: 
engineer, and J. J. Chyle, director of research, A. O. 
Smith Corporation, Milwaukee, Wis. 
The report was signed by E. H. Heidel, chairman, ger 
eral boiler foreman, C. M. St. P. & P.; A. F. Stiglmeie: 
vice-chairman, general supervisor boilers and welding 


Space limitations make it impossible to publish this report. It deals 
with pressure vessels other than locomotive boilers.—Eprror. 
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Y. C.; H. A. Bell, general boiler inspector, C. B. & 
F. C. Hasse, general manager, Oxweld Railroad 
vice Company; J. H. Lewis, assistant general boiler 
»ector, A. T. & S. F.; A. G. Trumbull, chief mechani- 
engineer, C. & O.; W. R. Hedeman, engineer tests, 
& O.; E. P. Magee, foreman, boiler department, C. of 
J.; J. W. Kenefic, district superintendent, Air Re- 
tion Sales Company. 

An individual contribution submitted by C. M. Scud- 
and J. J. Chyle of the A. O. Smith Corporation en- 
d. Fabrication of Pressure Vessels by Metallic Arc 
Iding' is not being published here both because of its 
rth and also because it deals only with the welding 
'ressure vessels other than locomotive boilers. It will 
ear in the regular proceedings of the Association. 
tor.] 


roposed All-Welded Locomotive Boiler 
By E. H. Hrrmzr 


General boiler foreman, Chicago, Milwaukee, 
St. Paul and Pacific 


2 Chicago, Milwaukee, St. Paul & Pacific recently 
mitted a design of welded boiler for its 4-6-4 type, 
ss F7 locomotive, and permission was granted by 
Bureau of Locomotive Inspection for one boiler of 
; type to be built to the railroad's specification. This 
‘cification and design are in accordance with the 
S. M. E. Code for Locomotive Boilers and was ap- 
ved by the Mechanical Division of the Association of 
nerican Railroads prior to being presented to the 
reau of Locomotive Inspection. The design is, in 
1eral, similar to that employed in the Delaware & 
idson welded boiler built several years ago as regards 
igitudinal seams, front flue sheet construction, and 
lication of dome. The entire boiler is intended to 
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be interchangeable with the conventional riveted boiler 
now used on F/ 4-6-4 locomotive. 

At the time this boiler was designed the material 
chosen for shell sheets was steel to A. S. T. M. Specifica- 
tion A-201-39, Grade A, with a range “St tensile strength 
of 55,000 to 65,000 Ib. per sq. in. The F7 boilers now 
in service have shells of silico-manganese steel of 70,000 
to 80,000 Ib. per sq. in. tensile strength. The elimina- 
tion of butt straps, laps and rivet heads in the welded 
boiler will permit the use of carbon-steel shell sheets 
with very little increase in weight over the present boiler. 

THe boiler is of the conical type with the first course 
8414 in. in outside diameter, increasing to 94 in. at the 
third coursé. All longitudinal and circumferential seams 
in the boiler shell and firebox are butt welded, the welds 
in the firebox casing sheets, backhead, and outside throat 
sheet being located between adjacent rows of staybolts. 
The smokebox is identical with that now used with the 
riveted boiler and for interchangeability is riveted to the 
first course. The mud ring, being the same as used with 
the riveted boiler, is riveted to the firebox sheets. Front 
flue-sheet and back-head braces are of the conventional 
type, fastened to the shell and heads with rivets, but all 
other reinforcements and connections to the boiler shell 
are to be welded. 

Firebox sheets are to be in accordance with A. S. T. M. 
Specification A-204-39, Grade A, and all seams are to be 
welded and the welds are.to be located between adjacent 
rows of steel staybolts. A Tvpe E sunerheater, similar 
to that used in the riveted boiler, will be employed. 

Welding will be done by qualified welders and the 
procedure will be in strict accordance with the require- 
ments of the railroad's specification and the A. S. M. E. 
Code for Locomotive Boilers. Welds in all pressure 
parts of the boiler will be stress relieved. This will be 
done by heating uniformly to a temperature of at least 


Design for front flue-sheet 
application in  all-welded 
boiler—The: construction is 
covered by a patent issued 
to the American Locomotive 
Company 


Detail of dome apolication 
on all- welded boiler 
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1,100 deg. F., the structure being brought slowly up to 2-45 
the specified temperature and held at that temperature aN 7 
for a period of time proportioned on the basis of at least 
an hour per inch of thickness, and it will be allowed to 
cool slowly in a still atmosphere. 

All welded joints in the shell and firebox casing sheets 
will be examined throughout their entire length by the 
X-ray or gamma-ray method of radiography. The joints 
to be radiographed will be prepared as follows: The 
weld reinforcement on both the inside and outside will 
be ground, chipped and ground, or suitably machined 
to remove irregularities of the weld surface so that it 
merges smoothly into the plate surface. The finished 
surface of the reinforcement may have a crown of uni- : 
form amount not to exceed H -in. The weld is to be --45-~ 
radiographed with a technique which will determine the T 
size of the defects with thickness equal to and not greater 
than two per cent of the thickness of the base metal. 

The welding will be done in either the flat or hori- 
zontal positions. The edges of the parts to be joined 
will be prepared by machining or torch cutting and will 
be cleaned of all oil or grease and excessive amọunts 
of scale and rust. The current used will be d. c., pro- Chip or Gouge and Weld 
vided by a suitable welding generator, the base metal 
being on the positive side of the line. All slag or flux 
5 1 any aia of welding uu be removed be- 
iore laying down the next bead. Any cracks or blow- K ; APR 
holes that appear on the surface of iy bead of welding test, the P ORE pans 1 to ed Ib. N 
will be removed by chipping, grinding, or gas gouging hs a 135 MUR Pac olet ill be bl en f asl 
before another bead of welding is deposited. No pre- praia hly stoppe d am "d Pies boil own il " 
heating is to be done on any joint, but all welding will L!OToUgn'y washed, alter wa c borer m 

be filled with water to the second gauge- cock an: 


be done at a temperature above 50 deg. F. - 05 
The completed boiler will be subjected to a hydrostatic oe ee mide; oo rds eun d E 


test of one and one-quarter times the maximum working ; : ecessil? 
pressure. While subject to this pressure, all butt-welded 11 8 i 3 ihe boiler 


joints which are unsupported by other means and all : 
other welded joints where such a test is feasible will be f all tests have been Sücfesstully passed, 


given a thorough hammer, or impact, test, the plate 


gem 


Plates% toll Thick 


Detail of longitudinal and circumferential seams im all-welded bole 


up to the second gauge cock and fired for the first steam 


e being struck at 6-in. intervals and on both sides of the Proposed Design of Semi -Welded 
welded joint for the full length of the welded seams. ..  Leecomotive Boiler 
The weight of the hammer will not exceed 10 Ib. and By A. F. STIGLMEIER | 
the plate will be struck a sharp swinging blow. The General supervisor boilers and welding, 
eges of the hammer will be rounded to prevent defacing New York Central System 
the plates. : 


Following the hammer test the pressure will be raised With the last ten years we have seen revolution) 
to not less than one and one-half times the working changes in the development of railroad equipment. pr 
pressure and maintained for a sufficient time to enable ticularly in light and streamline rolling stock. The 
a complete inspection to be made of all joints and con- changes have included the introduction of lightweight 
nections. At the conclusion of this test the dome cap alloy steels and high-strength material, as well as nes 
will be removed and the interior surface and connections methods of joining them. Of particular importance has 
of the boiler examined as thoroughly as conditions will been the development of methods which by automat: 
permit. Pin holes, cracks, or defects will be repaired welding provide an economical means of producing 
only by chipping, machining, or burning out the defect suitable structures with the desired safety requirement 
and rewelding. Subsequent to any rewelding done after of strength and flexibility. An interesting detail of thet 
the boiler has been stress relieved, the boiler or that developments is that the change to welded constructa 
part on which rewelding has been done will again be has been accomplished without altering substantially tt 
stress relieved. . design of the original construction, as was neceswr 

After repairs have been made, the boiler will be filled in some instances when welding replaced previously 
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LOPISITUDINAL AND CURCUMPERERTIAL 2OmTS OF ALL PRESSURE PARTS EXCEPT FREOOOR ROLE, PRORT TUBE e. AND FREDOX. RING SMALL e OF TNE DOUBLE WELDED BUTT TYPE AS REGUIRTO BY ME AS M € Coot 
Au, PRESSURE PARTS MANG WELDEO JOINTS SHALL BE TESTED, STRESS RELIEVED AND A- RATED WEN AMO AS REQUIRED BY THE ^ 5. € COOE 


SMOREBOK 
PACEPT TOP AND BOTTOM CENTER Lint 


— 


BELLY WASHOUT PLUG MOLE PADS 


A partially welded boiler so designed that existing shop facilities can be used in its maintenance and repair 


ised methods of joining metals. In other words, the 
velding processes introduced in railway equipment con- 
truction have taken the place of riveting without the 
iecessity of completely changing established and stand- 
irdized designs which had been found suitable for serv- 
ce over the course of years. 

Inspections by X-ray, radiography and similar methods 
1ave been important factors in this development. Pres- 
mt-day normalizing furnaces, have made it possible for 
welded parts to be subjected to normalizing tempera- 
tures as high as 1,600 deg. F. With the tremendous 
competition that confronts the steam-locomotive builder 
today, it is essential that immediate attention be given 
to a boiler of less weight to withstand greater pressure 
and overcome difficulties that are being encountered, 
such as checking of sheets out of rivet holes in the longi- 
tudinal seams. 

A semi-welded locomotive boiler, shown in the draw- 
ing having all connections fusion welded with the ex- 
ception of the circumferential seams at the connection 
of the first and second course, second and third course, 
connection of the shell to the back and the braces to the 
boiler is offered to meet these conditions. A boiler so 
constructed, with the longitudinal seàms welded, carry- 
ing 250 Ib. working pressure, would show approximately 
3,800 Ib. less in weight, a saving of 4,200 Ib. of material, 
and 260 man-hours in labor. 

Consideration has been given to the present-day equip- 
ment in our railroad boiler shops in studying this boiler. 
Such a boiler would permit a renewal of shell sheets 
when needed, as it would be a simple matter to have the 
shell courses fabricated at the builders where necessary 
equipment is available to weld, inspect and normalize 
the sheets. Application of the shell courses then could 
be made at the railroad's boiler shop with present equip- 
ment. A boiler so constructed would also permit the 
applying of hydrostatic tests to the circumferential seam. 
dome liner and shell pads at any given pressure before 

irebox or flues were applied. This would make it pos- 
sible to have all seams tight, internally and externally, 
and prevent foreign substances from entering laps of 
sheets where connected. This, in many instances, is 
listed as the contributory cause of so-called caustic 
embrittlement. 
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Planning and Fabrication of Postwar 
Locomotive Boilers 


By A. G. TRUMBULL 
Chief mechanical engineer, Chesapeake & Ohio 


It can be assumed that, except for special service, the 
fire- tube · boiler will not be replaced by any other within 
the view of engineers and boiler makers now actively en- 
gaged in the design, construction, or maintenance of 
steam locomotive boilers. Despite its low thermal effi- 
ciency it has many advantages, it is flexible, adaptable to 
varying conditions of locomotive service, and the rail- 
roads are generally familiar with it. The search for a 
substantial decrease in locomotive operating costs prob- 
ably will result in the development of boilers of other 
types, but they will be so related to the efficiency of the 
locomotive as a whole, that a long period of development 
must be anticipated before any consequential change in 
the present design of fire-tube boiler will occur. If this 
conclusion be accepted, no radical changes in fabrication 
or maintenance need be anticipated. 

It may, however, be well to review some of the cur- 
rent practices. It probably will not be denied that, in 
general, the best results will be obtained where boiler 
are assembled as free from fabricating strains as possible 
This requires that all the component parts, particularly 
the shell courses, and connection sheets be assembled in 
a workmanlike manner, free of strains, before riveting 
is done. Any other procedure will impose unnecessary 
stresses on the parts and contribute to leakage in service 
and high maintenance costs. 

Experience has demonstrated that, where intercrystal- 
line corrosion is .a factor, carbon steel designed for low 
stresses with low efficiency seams may be expected to 
give better results in service than can be otherwise ob- 
tained. Certainly, where intercrystalline corrosion is en- 
countered and weight limitation is not too important a 
factor, carbon steel is the material that should be used for 


construction purposes throughout the boiler. 


If initial strains are to be avoided with the riveted type 
of boiler, the shell courses should be rolled with a mini- 
mum of eccentricity. The Association, in previous con- 
sideration of this subject, has expressed the view that 
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shell courses should be held to a variation in rotundity 
not exceeding A-in. Welt straps should be carefully 
fitted to these courses and it is desirable that they be 
rolled rather than pressed. Under no circumstances 
should welt straps be forced into position with bull riv- 
eters. They should be drilled and applied with fitting-up 
bolts in at least every other hole before any riveting is 
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Tensile strength of flanging steels drops rapidly at temperatures above 
450 deg. F. ` 


done. This procedure will avoid stresses that would other- 
wise contribute later to leaky seams and leaky rivets. 


It is essential that the shell courses be assembled with | 


the overlapping edges of the circumferential seams 
brought fairly close together. This can be done by forc- 
ing the courses together, or by heating the larger one of 
the two. Generally the stresses introduced in the plates 
are less where the courses are forced together cold than 
where one of them is heated because under average con- 
ditions it is difficult to insure the proper allowance for 
shrinkage and the tendency is to get excessive shrinkage. 
Both courses can be drilled but workmanship is better 
when one course is drilled after assembly. Four holes in 
two diametrically opposed pairs, must be drilled in both 
courses in order to provide for proper assembly before 
final drilling. 

It is essential that the overlapping faces of the circum- 
ferential seams be free of scale and as smooth as mill 
practice will permit. In the removal of the scale sand- 
blasting the surfaces produces a smoother finish than the 
usual grinding procedure. 

It has been suggested by some experienced boiler mak- 
ers that connections should be stress relieved after flang- 
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ing. The flanging operation necessarily involves the in- 
troduction of stresses. The stress-relieving operation 
necessarily results in distortion of the sheets to an extent 
probably requiring reforming, which would result in the 
restoration of the stresses previously removed by the an- 
nealing procedure. For this reason stress-relieving of any 
connection sheets or back heads is not recommended. 

With modern locomotives having long fireboxes and 
high rates of evaporation more difficulty is likely to be 
experienced with staybolts than was once the case. It 
is obvious that under these conditions the life of the stay- 
bolts, and to a lesser degree the life of the side sheets. 
will be dependent upon the extent to which it is necessary 
to work the staybolts in order to take up the leakage usu- 
ally occurring. On those railroads having boilers that are 
operated at extremely high rates of evaporation, it ha: 
been found that flanged staybolt holes in the side sheet: 
will greatly reduce the leakage and consequently the ne- 
cessity for working the heads, thereby extending the lift 
of the staybolts. Carbon-steel 'side sheets so flanged show 
very little, if any, increased life over flat sheets havinz 
staybolts applied in the usual manner. 

Carbon steel of flanging quality which has been gener- 
ally used for side sheets has one physical limitation which 
may be an important factor in the life of these sheets. 


` This is the rapid drop in the tensile strength which occur: 


at temperatures above 450 deg. F. as shown on the ac 
companying graph which was taken from the Bureau 
of Standards Circular 101. Fortunately, the fall in 
tensile strength is accompained by an increase in ductil- 
ity, as this graph also shows. There is a possibility that 
the introduction of certain alloys having properties which 
result in maintaining the tensile strength within the in- 
dicated temperature ranges may favorably affect firebox 
life. It is anticipated that experiments now in contem- 
plation will determine the extent to which such steels ma: 
be expected favorably to influence side-sheet life. 

The diameter of tubes and flues and the methods of 
setting are still in debate. It is possible that universally 
applicable practices with respect to these subjects may 
not be practical, and that settings suitable for certain 
service may not be suitable for others, thus making it 
desirable to follow practices on one railroad differing - 
from those that are employed on another. 

One other feature of boiler construction should b 
mentioned. That is the use of fillets wherever sharp 
corners are encountered as is usually the case with all 
openings that are made in the boiler shell or elsewhere 
Edges of these openings should have a liberal fillet a: 
checks necessitating patches frequently originate in thes 
openings, particularly where wide temperature change 
occur as is the case at the injector checks. Careful atten- | 
tion to this detail will produce important and favorable | 
maintenance results. 


Design Considerations for Pestwar 
Locomotive Boilers 


By J. H. LEWIS 
Assistant general boiler inspector, 
Atchison, Topeka & Santa Fe- 


The general trend in future designs of locomotive 
boilers will be toward higher working pressures and 
higher steam temperatures. The demand for higher 
pressures will force the development of water-tube boil- 
ers or, at least, firebox walls will be composed of water 
tubes. The reason for this is that 350 Ib. is about the 
maximum limit of pressure which can be safely carried 
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in boilers containing fireboxes of the flat-sheet staybolt 
type, unless we are permitted to use materials and meth- 
ods which are not now available to us. Safety will come 
in for greater consideration than has ever been given it 
heretofore. To this end boilers will be designed to con- 
tain as little water as satisfactory operation will permit. 
Types of construction in which ruptures of large extent 
due to over-heating can be prevented will be increasingly 
in demand. Boilers of the water-tube or sectional type 
will possess a decided advantage in this respect. 

Much development work must be carried on with re- 
spect to the circulation of water in the boiler and the 
development and propagation of steam bubbles. The 
disengagement of steam from the water inside of the 
boiler is also a matter which needs much attention. It is 
obvious that, if present rates of steam generation in 
locomotive boilers are to be increased, the movement of 
water in coritact with the evaporating surfaces, par- 
ticularly those subjected to radiant heat, must be greatly 
accelerated. There is reason to believe that under cer- 
tain circumstances the water lying directly in contact 
with firebox side sheets moves rather slowly, if at all, 
and as a result of this static condition the water is so 
fully charged with steam bubbles that its capacity for 
absorbing heat is greatly reduced. To remedy this con- 
dition it will be necessary tó force the water in the boiler 
to follow certain definite channels and the rates of flow 
over extremely hot surfaces must be accelerated in pro- 
portion to the rise in temperatures of the evaporating 
surfaces. ; 

It is obvious that any increase in the velocity of cir- 
culatory water currents will be accompanied with in- 
creased difficulty in bringing about disengagement of 
steam from the water. At the same time, the precipita- 
tion of suspended solids from the water by gravity will 
be rendered practically impossible. This solid material 
will therefore remain in suspension; consequently, its 
removal can be accomplished only by systematic removal 
of water through the blow-off cocks. For this reason, 
devices such as continuous or automatic blow-off system 
will become practically indispensable. They must be 
improved greatly over those now available to us. 

The problem of steam disengaging areas and the vol- 
ume and shape of steam spaces, size, and locations of 
steam domes and similar appliances will call for careful 
study and much development. 

Chemical treatment of boiler waters to control the for- 
mation, propagation, and disengagement of steam bub- 
bles, as well as to remove harmful ingredients, must re- 
ceive greater consideration than they have been given 
heretofore. 

The availability of a steam locomotive is determined 
almost entirely by the attention and maintenance re- 
quired by its boiler. If the steam locomotive is to sur- 
vive, boilers will have to be designed, built, and operated 
so as drastically to reduce locomotive detentions for 
boiler servicing, inspection, and maintenance. To this 
end it will be necessary to keep boilers under steam con- 
tinuously for periods of at least 30 days with no me- 
chanical attention. Necessity for repairs, particularly 
running repairs, must be eliminated as far as possible 
and shop repairs must be limited to such parts as can- 
not be protected from gradual and unavoidable deteriora- 
tion. The number of individual component parts in 
boilers must be reduced to the smallest possible number 
and those parts which remain must be made conveniently 
accessible for repairs and renewals. This will ultimately 
call for the gradual elimination of staybolts and rivets. 

Greater attention must be given to the location and 
forming of seams, knuckles, etc., to prevent plates from 
cracking. Welding in place of riveting will find in- 
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creasing use, particularly for the longitudinal and cir- 
cumferential seams of boiler shells, and it seems entirely 
probable that welding will be used exclusively for this 
purpose within a short time. It also seems probable 
that welded seams will afford the most effective pro- 
tection against caustic embrittlement. 

The use of high-tensile alloy steels for plates, braces, 
tubes, etc., will come in for greater attention than has 
ever been accorded them. Complete success along these 
lines, however, cannot be achieved until metallurgists 
develop alloy steel plates and forgings which will prop- 
erly and successfully resist chemical action and mechan- 
ical abuse. : 

Another incentive for further progress in the use of 
alloy steels and welded construction will be the ever- 
increasing necessity for the elimination of non-product- 
ive weight from locomotives. : 


Welding Postwar Locomotive 
Boilers 


By J. W. KENEFIC 
District Superintendent, Air Reduction Sales Co. 


The adequacy, strength, reliability and safety of welded 
boilers was demonstrated years ago, starting initially with 
stationary boilers. For a time, marine engineers ques- 
tioned whether welded boilers and welded piping were 
strong enough to withstand the severe stresses imposed 
on a ship in a seaway. In spite of their misgivings the 
Navy adopted welded boilers in the early thirties and now 
they are standard on substantially all ships. Certainly, 
the present high-pressure high-temperature boilers of both 
stationary and marine types would have been impossible 
without welding. 

In the analysis of service conditions, consideration must 
be given to the stresses imposed by the movement of the 
locomotive along a right-of-way in addition to those 
stresses created purely by the pressure and temperature 
of the steam. To those who still persist in the opinion 
that welded boilers can't stand up in locomotive service, 
their attention is called to the experience of the marine 
engineers who held similar views. They have not only 
accepted welding, but now consider it the standard method 
of fabrication. Properly designed and executed welded 
construction has given probably the best results under 
conditions of dynamic loading. 

There is a wealth of data available on the selection of 
materials for welded boilers from previous work. The 
A. S. M. E. Boiler Codes will prove particularly helpful 
in this field. For welded boilers it is vitally important 
that the metal to be used shall have demonstrated its 
weldability. Where necessary, special treatments (pre- 
heating, postheating, etc.) must be developed and proved 
prior to actual boiler construction. |: 

To secure the best results from welding the design must 
be developed to take advantage of the inherent advantages. 
This usually means the employment of butt joints instead 
of lap joints. The former is best suited for welding, but 
impractical for mechanical joints; the latter is standard for 
mechanical joints but does not develop the maximum 
properties in welded connections. ` 

If the foregoing elements have been properly evaluated, 
then the problem of selection of a welding process will be 
relatively simple since in each preceding feature it has 
been pointed out that it is necessary to think in terms of 
welded construction. In all probability, metallic arc 
welding, either manual or automatic, will prove the best 
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economically and physically. At this point, however, 
careful consideration must be given to the filler metal 
(electrodes). These must be selected to duplicate in so 
far as possible the chemical and mechanical properties of 
the base metal. 

The last step is that of assuring that all the preliminary 


careful planning has been carried out in the final con- 
struction. In boiler fabrication, the X-ray examination 
has become the standard non-destructive test. How- 
ever, this should be supplemented with mechanical tests 
made in accordance with practices established by the 
A. S. M. E. Boiler Code. 


Treating Boiler Feedwater 


For many years efforts have 
been expended on removing im- 
purities from boiler feedwater 
by chemical treatment. In this 
time research along different 
lines has resulted in the develop- 
ment of better chemical com- 
binations, better means of ap- 
plying treatment and better fa- 
cilities for the control of dis- 
solved solids. Extensive service 
tests have shown these develop- 
ments to be improvements over 
former methods. 

With the present rates of 

C. A. Harper, evaporation that are being main- 
Chairman tained for long periods of time 
in locomotive boilers, a considerable amount of sludge is 
being thrown out of the water by the action of heat and 
chemicals, and, as this sludge accumulates in the boiler, 
it is apt to collect in inaccessible locations. Only correct 
washout procedures will eliminate trouble due to this 
source. Proper blowdown at terminals and on the road 
will help keep it under control but good washout prac- 
tices must be maintained. 

The time element involved in changing from one water 
condition to another is of extreme importance in avoid- 
ing damaging stresses due to temperature differentials 
in the boiler structure. Many railroads blow their boilers 
down too rapidly, and unless a uniform temperature is 
approximated throughout the boiler, stresses and strains 
of a violent nature at many different points are set up. 
We see the results in the form of leakage, warped and 
cracked sheets, broken staybolts, etc. The method used 
in lowering boiler pressure, cooling them down or firing 
them up is not so important but it is imperative that suf- 
ficient time be used in the operations to allow the whole 
boiler structure to heat or cool slowly and gradually. 

From the boiler-water treatment point of view there 
is one outstanding recommendation that can be made rel- 
ative to improving boiler conditioning. This is the elim- 
ination of residual scale that has a high silica content. 
This type of scale is found to be quite prevalent on most 
- railroads in spite of conventional water treatment. It is 
known that this type of scale will often permit overheat- 
ing of the boiler metal, resulting in excessive strains and 
stresses. The maintenance of higher concentrations of 
boiler waters has been found effective in removing and 
preventing residual scale deposits because of high alkalin- 
ity effecting the dissolution of the scale. Water treat- 
ment to permit the carrying of high concentrations is in- 
dicated as a remedy. 

The solubilizing of boiler sludge is a necessary im- 
provement to prevent mud burn of the firebox sheets due 
to excess accumulations of nonfluid sludge. 

Excessive blowdown at terminals should be eliminated 
because of the resultant stratification of hot and cool 
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Need of further knowledge of chemistry and 
physics of foaming suggested to permit 
control with high concentrations 
of dissolved solids 


water in the boiler when it is repeatedly blown down and 
filled up while standing at the terminal and not working 
steam. This differential of temperature of the boiler 
water brings about severe stresses. 

It should be obvious to those who understand water 
treatment and the behavior, of water in the boiler that 
there is a wide discrepancy between the concentration of 
dissolved solids that can be carried in different boilers 
operating in different territories of the same railroad, or 
on different railroads in different sections of the coun- 
try. It is known that an almost unlimited concentration 
of dissolved solids can be very satisfactorily carried in 
the boiler without foaming in some sections, and that, by 
proper treatment of the boiler feedwater, the permissible 
concentration of dissolved solids can be surprisingly in- 
creased, thereby eliminating the danger of foaming with- 
out necessitating the excessive blowing down of boilers. 
For instance, on one railroad a badly polluted water sup- 
ply was treated and filtered with the result that the per- 
missible dissolved solids concentration increased from 60 
grains to 300 grains per gallon. A slight auxiliary aíter- 
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Lowering of the crown sheet is recommended to provide greater steam 
space and aid in combatting foaming conditions 
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eatment increased the permissible concentration to 900 
ains per gallon. ; 
It is to be hoped that sufficient knowledge of the chem- 
ry and physics of foaming and spray will soon be 
ined to permit its control either by chemical or physi- 
| means. We should all do more thinking about the 
bject from the foam control angle, keepin 
it foaming is not a function of the quantity of dis- 
ved solids but rather of their quality. We can carry 
‘rific concentrations of dissolved solids without foam- 
z under cetain specific conditions. When we have 
ined how to apply this under any and. all conditions 
: will have found the answer to the foam problem. 
The chemical treatment of feed water for scale and 
rrosion prevention is commonplace but there is still 
om for further improvement in purifying the steam be- 
ve it enters the dry pipe of the locomotive. The elim- 
ition of the foaming of the boiler water is a prime 
juisite for satisfactory locomotive operation. 
Moisture carryover of a subtle nature by so-called 
ervescence remains a major problem on many rail- 
ads. It is responsible for encrusted superheater units, 
t-out valve bushings, destruction of cylinder packing, 
d serious impairment of the lubrication of the valves 
d cylinders. This is a water problem which can be 
ercome by proper chemical treatment of the water. 
Occasionally boilers or locomotives of one class carry 
iter better and foam less than others. This effect is 
nerally traceable to operating conditions. The majority 
locomotive boilers were constructed with too little 
eam space and the evaporation rates have been mate- 
ily increased. With proper treatment of water sup- 
ies, scale is no longer a problem, but the use of alkaline 
dium compounds has increased the foaming tendency. 
ariations in height of water carried, neglect of proper 
owdown, differences in train handling, the manner. in 
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which a locomotive is worked, the amount of suspended 
matter in boiler waters and other operating conditions, 
all contribute to the differences experienced in like 
locomotives. f 

It is recommended that the crown sheet on locomotive 
boilers be lowered to provide more steam space in the 
boiler. In that connection we suggest that the crown 
sheet on the boiler of one or more locomotives on several 
railroads be lowered as shown in the drawing and a study 
made to détermine the beneficial results obtained, if any, 
in the control of carryover and foaming. 

Since the water in most locomotive boilers is now car- 
ried higher than the minimum 3 in. above the highest 
point of the crown sheet as prescribed by Federal law, 
the lowering of the crown sheet with the change of the 
lowest water reading to 3 in. above the highest point of 
the crown sheet, will result in an increase of steam space 
in the boiler equal to the reduction made in the minimum 
height of water to be carried over the highest point on 
the crown sheet. With this method of lowering the 
crown sheet employed, it will not be necessary to change 
the flue layout or superheater unit assembly, and the re- 
duction in direct heating surface will be negligible. 

The report was signed by C. A. Harper, chairman, 
general boiler inspector, C. C. C. & St. L.; S. A. Fegan, 
vice-chairman, district boiler inspector, Can. Nat.; R. C. 
Culberson, general master boiler maker, C. & O.; A. W. 
Novak, general boiler inspector, C. M. St. P. & P.; F. D. 
Beeland, boiler foreman, Georgia; R. W. Seniff, engi- 
neer of tests, Alton; W. B. Graham, chief mechanical 
inspector, M. P.; V. H. Dunford, general master boiler- 
maker, Seaboard, and D. D. Crawford, assistant boiler 
foreman, C. & E. I. 

An individual contribution by Jean de Frank on the 
internal treatment of boiler feedwaters will be published 
in a later issue.—EpiTon. 


Report on the Prevention of Cinder Cutting 


Twenty-nine coal-burning roads, 
which replied to this Commit- 
tee’s questionnaire, reported 
cinder cutting in some form on 
some part of the boiler, particu- 
larly on tubes, flues, crown bolts, 
superheater units, and smokebox 
fronts. Protective measures re- 
ported are applying thimbles to 
bues and flues; application of 
heavier gauge safe ends; elimi- 
nation of prossering both tubes 
and flues; enlarging the pro- 
tective shields on superheater 
units ; welding of bead or shield 
E. H. Gilley, in front of crown-bolt heads; 
irman use of crown-sheet baffle brick; 

ind, the application of baffles to smokebox fronts. 

These have been used where cinder cutting has taken 
lace but, while they will arrest erosion from the cinders, 
‘ew definite steps have been taken toward the prevention 
X cinder cutting. 

The consideration of proper drafting of locomotives 
0 insure delivery of the correct amount of air and proper 
combustion is becoming increasingly more important each 
year, especially in view of the fact that firing rates have 

en stepped up with the increasing speed of movement 
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Committee calls further attention to the perform- 
ance of an automatic draft regulator 
and back-pressure governor 


of freight and passenger trains during the war period. 
This brings to our attention the necessity for reducing, 
wherever possible, the high velocity of gas travel which 
accompanies excess draft and produces cinder cutting and 
also excessive stack losses. Last year the committee made 
a brief report on the development of an automatic draft 
regulator and back-pressure governor on the Grand 
Trunk Western and explained the working of this ar- 
rangement in a short summary. Progress has continued 
in the refinement of this equipment with noticeable im- 
provements. | 

The back-pressure governor provides an adequate and 
measured by-pass relief for exhausting steam at prede- 
termined settings and pressures, permits the reduction of 
nozzle area to promote early movement of air through the 
fire bed and boiler when the engine is started, and pro- 
vides a means for relieving the excess back pressures 
over and above those required for inducing the maximum 
draft required. The relief of the higher back pressures 
increases the mean effective pressures in the cylinders, 
increasing their output and requiring less steam, which 
is reflected in a reduced firing rate. By Holding the range 
of back pressure within closer limits, which are deter- 
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mined by the draft requirements, the complete regula- 
tion of draft and back pressure are brought into line with 
the exact demand created by the firing rate on the 
grates. By a simple arrangement the diameter of the 
nozzle required to effect an efficient seal in the stack is 
maintained when the nozzle area is reduced. 

All of the above can be accomplished by the use of 
the automatic draft regulator and back-pressure gover- 
nor. The net result of such exact control of draft and 
back pressure is to set up a definite scale of boiler effi- 
ciencies which may be maintained with any given loco- 
motive design and grade of coal without the wide varia- 
tion common to standard locomotives. Numerous tests 
have proved that final steam temperatures are main- 
tained. 

The removal of practically all plates and netting in the 
smokebox and the shortening of the brick arch becomes 
possible due to controlled draft and in this way the re- 
sistance to gas flow is reduced and the draft require- 
ments decreased materially. The continuous flow of air 
through the grates which starts as soon as the engine is 
in motion keeps the firebox temperatures from backing 
up to and fusing the ash, preventing in large degrees the 
formation of clinkers and slagging. ) 

The report was signed by E. H. Gilley, (chairman), 
general boiler foreman, Grand Trunk; E. E. Owens, 
(vice-chairman), general boiler inspector, U. P.; Stan- 
ley F. Wentz, special piecework inspector, N. Y. C.; 
C. P. Anderson, boiler foreman, D. M. & I. R.; T. E. 
Harvey, boiler foreman, N. C. & St. L.; A. P. Roberson, 
district boiler inspector, G. N.; E. F. Brennan, general 
boiler foreman, B. & M.; W. Henry, general boiler in- 
spector, Can. Pac. 

[Four individual papers were written on this topic: 
one by E. E. Owens; one by S. F. Wentz; a third by 
A. P. Roberson, and a fourth by W. Henry. An extended 
abstract of Mr. Owens' paper will appear in a later issue. 
The papers by Messrs. Roberson and Wentz are ab- 
stracted here.—Eprrog.] 


Cinder Cutting Not Severe 


By A. P. RoBERSON 
District boiler inspector, Great Northern 


All coal-burning locomotives on the Great Northern 
are equipped. with Master Mechanics’ front-end spark 
arresters. A number of these locomotives include the 
2-8-2, 2-10-2 and articulated types and carry steam pres- 
sures ranging from 210 to 300 Ib. The exhaust-nozzle 
tips are of the conventional one-opening type, with four- 
prong bridges, 174 in. in length. Nozzles as large as 
possible are used; their diameters are generally made 
equal to from 25.to 28 per cent of the diameter of the 
cylinders. The smokestacks are tapered outward ap- 
proximately 177 in. in 15 in. from the base to the top and 
are equipped with straight extensions with a flare at the 
lower end. The diameter of the smokestacks is governed 
by the diameter of the exhaust tip and the distance from 
the top of the nozzle to the base of the stack, but in all 
cases the stack is made as large as is possible for the ex- 
haust to fill it for the proper vacuum. The netting and 
draft plates in the spark arrester are arranged to have a 
gas area approximately equal to the net total gas area of 
the flues and tubes. The fire grates are of the perforated 
type with total air openings of from 15 to 22 per cent 
of the grate area. The ash pans are arranged with air 
openings of from 60 to 100 per cent or more of the 
total gas area of the flues and tubes and brick arches are 
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- flue sheet over an area of about 9 sq. ft. in the center of tx 


and in the path of the gases from the fuel bed to the stac: 


arranged to have from about 110 to 130 per cent of 
total gas area of the flues and tubes over the top of 
back end of the arch. 

About three years ago a new class of articulated loc 
motives was put in service and some trouble was exper- 
enced with cinder cutting of the flue beads at the bac 


sheet. It was found that the gas area under tz 
draft plates in the smokebox was restricted to about c 
half of that of the netting and through the flues ax 
tubes. This area was increased and at present there 
practically no indication of further cinder cutting. 
Only Type A superheaters are in use on coal-bumm 
locomotives on the Great Northern at the present tix 
Two kinds of coal are used; bituminous containing 13. 
B.t.u. and 6 to 8 per cent ash, and Montana coal wit 
9,200 to 10,000 B.t.u. and 28 per cent ash. 

The slowest possible gas speeds attainable which s: 
maintain combustion rates, and prevent smoke trailing 
should be our goal and can be achieved by eliminating 2 
unnecessary restrictions in the exhaust steam passages 


To obtain this goal, it should be ascertained that 2 
draft appliances are correctly adjusted to obtain the re 
quired rates of combustion for the kind of coal to x 
used, that the exhaust nozzle or nozzles are sufficien:: 
large to permit the locomotive to be operated at i: 
minimum and maximum capacity to constantly mainte 
but little or no back pressure. This may be accomplished 
by the use of the automatic variable nozzle, such as ha« 
been made up by some railroads and are in use on a nut 
ber of locomotives at the present time, whereby it + 
possible to operate locomotive with much larger nozzle 

The automatic variable exhaust nozzle consists of tw 
nozzles, one of standard size for use when the locomotx 
is operating at reduced capacity and one nozzle approx} 
mately three per cent of the cylinder diameter large 
than the standard nozzle, for use when the locomont 
is operating at maximum capacity. 

The operation of the variable nozzle is governed autr 
matically by a steam-control switch, which is ser 
change nozzles at predetermined boiler pressures. No- 
mally when the locomotive is operating at maximum c 
pacity with full boiler pressure the large nozzle is on at! 
if the boiler pressure drops back a few pounds, dependis 
on what the switch is set at, the small nozzle is au^ 
matically applied. In addition to the steam-contr 
switch there is an electric switch which operates whe 
the throttle is opened or closed so that the small not 
is always on when the throttle lever is closed to a poir: | 
where the locomotive is operating at reduced capacity an 


the large nozzle is on when the throttle is wide open 


provided that the boiler steam pressure is at or near :“ 
maximum. 


What Is Cinder Cutting? l 


By S. F. WENTZ 
Special piecework inspector, New York Central | 


The term “cinder” is given to all solid matter care! 
by the combustion gases through the firebox, flues 
smokebox, and finally up the stack. It consists of 2*- 
unburned coal, and coke. The latter is the most comme 
and most destructive of all types of cinders. 

There is no means of measuring separately the amount 
of unburned coal or coke that is carried through the fre 
box and boiler and lost through the stack. The loss of th 
two may be combined and considered as unburned We 
loss. By obtaining an analysis of the fuel fired and č 
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1e smokebox gases a heat balance may be calculated and 
fairly accurate determination of the unburned fuel loss 
1ay be made. Tests show that this loss will range from 
bout two per cent to as high as 30 per cent, and is pro- 
ortional to the firing rate on stoker-fired locomotives, 
When considering cinder losses the size of the coal 
red is even more important than the grade. The un- 
urned fuel loss is proportional to the firing rate, and 
he finer the coal the greater the unburned fuel loss will 
e at corresponding firing rates. For stoker fires the 
leal size for coal delivered to the fire bed would be a 


iut coal not to exceed three inches and not less than one 


nch, but this is almost impossible with our present me- 
hanical stokers. Straight egg two-by-four coal passing 
hrough a stoker will break down to as much as 25 to 
0 per cent under three-eighths inch. The smaller the 
oal delivered to the stoker the less the breakdown 
hrough the stoker will be. : 


Where Cinder Cutting Occurs 


The cinder can do no harm unless it is on the move, so 
zome thought must be given to the velocity of the gases 
that carry the cinder. Most cinder cutting takes place 
where the cross-sectional area is the least. 

The area between the top of the arch and the crown 
sheet is the first restriction encountered after the gases 
leave the fire. This area may be between 100 and 130 
per cent of the open area through the flues. At this point 
crown-bolt heads are the victims and as the area be- 
tween the arch and the crown sheet approaches the flue 
area the condition becomes serious. 

After passing over the arch the next restriction con- 
fronted by the gases is the entrance to the back of the 
flues. This is perhaps the point of the highest gas velocity 
throughout the boiler and the point where the most 
serious cinder cutting occurs. 

As the gases travel to the front end they may be fur- 
ther restricted under the table plate or diaphragm, ac- 
counting for the cutting of the saddle bolts, steam and 
feedwater heater pipes, front-end door, and smokebox 
ring and rivets. The spark arrester is also in for its share 
of cutting, but this results largely from the fact that the 
cinders concentrate upon a small portion of the total area. 
The stack and stack extension have the least cross-sec- 
tional area throughout the system, accounting for the 
fact that the maintenance of these parts is high. 

Cross-sectional areas of the gas passages are not alone 
responsible for the velocity of the gases. The tempera- 
ture of the gases regulates their specific volume, so, for 
the same weights of gases the volumes go up with their 
temperature, and the velocities increase with their vol- 
umes. In other words, gas velocity is proportional to 
gas temperature. 

At the first restriction over the arch the gas tempera- 
tures are extremely high—2,200 to 2,500 deg. F. At the 
back flue sheet, the gases have given up some of their heat 
to the firebox and enter the flues at temperatures between 

1,800 and 2,200 deg. As they pass through the flues they 
give up their heat to the boiler and superheater and enter 
the smokebox at temperatures from 550 to 675 deg. Since 
the velocities of the gases are proportional to the tem- 
peratures, it can readily be seen why the most serious 
cinder cutting of the flues occurs at the firebox end even 
though the cross-sectional area remains the same through- 
out their length. (The temperatures given are only ap- 
proximate for fairly high firing rates and are used merely 
for illustration.) 

There is one other item in connection with the problem 
which must not be overlooked; the angle of impinge- 
ment. There must be some angle of contact between the 
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einder and the surface of the material that produces the 
most erosion. This angle should be determined and 
avoided when possible. l \ 


Remedies of Design 


The causes for cinder cutting have been briefly sum- 
marized. What remedial action can be taken? Earlier, it 
was stated that one recourse lies in design. Some of the 
potentialities that may prove of value in the future are 
offered. 

Consideration can be given to the increased firebox 
volumes and increased cross-sectional area of the gas 
passage. This should decrease the gas velocities, thereby 
increasing the burning time of the cinder in the firebox. 
The gases should give up more of their heat in the fire- 
box with a consequent reduction in temperatures which, 
also would tend to lower gas velocities through the flues. 

As it is natural for gases to travel through the path of 
least resistance, it means that some of the larger open 
flues are subject to the most severe cinder cutting. It 
seems that if superheater units were applied to these open 
flues, it would tend to equalize the flow of gases and at 
the same time increase the superheating surfaces. 

A complete investigation di the merits of firebox baf- 
fles should be made. They may be of the brick type, or 
of the built-in type. Refractory brick has a quality of 
collecting and burning a certain portion of the small par- 
ticles of coal and cinders that might have otherwise been 
carried over into the flues. 


Choice of Fuel and Firing Practice 


Although perhaps difficult to obtain, the use of pre- 
pared fuel of the proper firing size should be a major 
gain. While on this subject consideration must be given 
to the elimination of the breakdown in stoker handling. 
The briquetting of the finer coals to the proper firing 
size should have a place in future research. 

Proper distribution of the coal to the fire bed will go 
a long way in increasing heat absorption in the firebox. 
In this manner, a reduction of cinders may be obtained, 
and the gas temperatures may be reduced which, in turn, 
would reduce its velocity through the restricted areas. 
The best distribution of the coal can not always be ascer- 
tained by merely looking at the fire, Because a fire looks 
good is not an indication that the best possible combus- 
tion was obtained or that the most efficient heat absorp- 
tion was realized. l 

The cleaning of flues is most important and cannot 
be over-emphasized, because clean flues permit the use of 
all available gas area, keeping gas velocities at a minimum. 
Then, too, the erosion of cinders is not concentrated on 
fewer flues. 

Several schemes for reducing cinder cutting of flues 
have been tried, and some are in use today. The most 
common are the thimbles in either end of the flues and 
baffles over the front of certain of the open flues. The 
latter tend to divert the gases to reduce localized cutting. 
Some of the larger open flues where cinder cutting has 
become dangerous have been replaced by smaller tubes 
to prevent accidents to the crews. 

Abrasion-resisting materials are being used in locali- 
ties where cinder cutting has become a problem of main- 
tenance, but at present their uses are largely restricted 
by the workability of the metal. 

Cinder shields are commonly used in smokeboxes to 
protect steam pipes, boiler fronts and units. Beads of 
weld around crown-bolt heads prevent their erosion. Re- 
turn bends of superheater units have been built up with 
hard metals for protection. 
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The Application of Tubes and Flues 


Unquestionably fire cracking is 
one of the oustanding problems 
of flue and tube maintenance—it 
has always been with us. The 
use of boilers with combustion 
chambers has prolonged the pe- 
riod between the time of applica- 
tion of tubes and the commence- 
ment of fire cracking; proper 
water conditioning by preventing 
a build-up of scale has further 
prolonged the life of the tubes 
and flues; welding of the tubes 
and flues to the firebox tube 
sheet has increased the potential 
life of the flues and tubes. Yet, 
while we have been able to post- 
pone the inevitable fire cracking, even to the extent of 
obtaining an extension of time for the removal of tubes 
and flues, fire cracking is generally the deciding factor 
requiring the removal of flues and tubes. 

Many railroads not only have the problem of longi- 
tudinal cracking of tubes and flues, but find that these 
cracks continue in a direct line through the tube bridge 
of the firebox tube sheet. It has been noted that this 
condition is more pronounced in what is termed good 
water districts, that is, districts where the hardness of the 
raw water is two grains per gallon or under. Although 
there is longitudinal cracking of flues and tubes in dis- 
tricts where the non-carbonate hardness is much greater 
the cracks seldom extend into the tube bridges. It would 
appear that because of fire cracks in the bead or porosity 
in the welds, small leakages occur which permit a 
caustic concentration to build up between the tube and 
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Wide divergence of opinions persist on employ- 
ment of copper ferrules—Unanimity of opin- 
ion with respect to repairing cracked 
flues also lacking 


sheet with resultant intercrystalline cracking of tube ax 
tube sheet. 

Fire cracking of tubes and flues cannot be attribute! 
to any one cause. 

[In this connection the report referred to the list of en 
tributing factors presented by the committee which re 
ported on this subject at the 1939 Convention, asi 
recommended further consideration of the remedies s 
gested in that report.—Enbrron.] 

About 20 years ago the Canadian National redesigns! 
its tube-sheet layout, increased the width of the tux 
bridges, and separated the tubes and flues into two ares 
as shown in the illustrations. This permitted the passi 
of a washout nozzle between the tube and facilitated te 
washing of tubes and flues up against the tube sheet. Tis 
layout and the provision made to wash away the accum- 
lated sludge from the tube ends at the tube sheet tas 
definitely prolonged the life of both tubes and tube shed. 
Formerly it was the practice to prosser all tubes at ex 
monthly washout. The flues, being welded to the tuti 
sheet when applied, were not prossered. This monti 
prossering, the primary intention of which was to bres 
down any scale formation on tubes at the tube sheet, vn 
in some respects detrimental to the life of the tubes a0! 
the sheet. The continual prossering fatigued the med 
and elongated the tube holes. The monthly prosseri 
was discontinued when improved water conditioning t 
sulted in freedom from the scale formation. Where tus 
are not welded to the sheet present instructions are t 
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rosser once every three months. This will eventually be 
fiminated as all tubes and flues are now welded to fire- 
ox tube sheets when the boiler is retubed. 


Mileage Made Before Cracking Starts 


Welding, however, is euly intended as a seal, and will 
ot prevent trouble resulting from protruding coppers, 
osely fitting tubes, or poor workmanship. The mileage 
btained before flues and tubes start cracking longitu- 
inally varies widely according to replies received from 
arious railroads. On combustion-chamber engines with 
ubes applied without copper ferrules, 800 re- 
orted as starting at mileages ranging between 30,000 and 
00,000. With coppers the cracking is reported at from 
5,000 to 345,000 miles. Some roads report that their 
ubes and flues run the full tube period without cracking. 
)n straight-back tube sheets there is the same wide range 
f difference between the mileage at which the crackin; 
tarts. Without coppers it is reported at from 5, 
niles to 150,000 miles; with coppers from 15,000 to 
00, O00 miles. ` 
"These differences would indicate that the contributing 
auses as indicated previously had been eliminated to 
ome extent by roads obtaining the higher mileage range. 
n this connection, I. N. Moseley, vice chairman of the 
'ommittee, states that “The mileage obtained before flues 
ind tubes start cracking longitudinally varies to a large 
legree upon the construction of the locomotive and upon 
the kind of service in which it is used. On locomotives of 
the 2-8-4 or 4-8-4 type with fairly long combustion 
:hambers and carrying 220 Ib. steam pressure, a mileage 
of at least 100,000 miles can be obtained before cracking 
will develop. Even then these locomotives will run the 
full four year on flues, making a total of 300,000 miles 
without the cracking developing to the extent that it will 
give any trouble whatsoever. However, on locomotives 
of the 2-8-8-2 type with short combustion chambers and 
carrying 300 lb. pressure, cracking of the flue beads will 
begin to give trouble from leaking at 50,000 miles." 

The following extract from a report by O. D. O'Neil, 
indicates unsatisfactory results experienced when copper 
ferrules were eliminated: ° 

“Six years ago we decided to make a test on various 
classes of locomotives to determine whether or not it 
would be advisable to omit copper ferrules. Fourteen 
yard locomotives were retubed without coppers, and their 
performance was satisfactory. Four passenger-type loco- 
motivés were given new back tube sheets, flues and tubes 
were applied without coppers. After 70,000 miles of 
service both flues and tubes developed fire cracks. With 
copper ferrules this type locomotive will make 280,000 
miles without flue trouble. The experiment on freight 
locomotives proved to be very unsatisfactory. Fire cracks 
were noted after a locomotive had made but 30,000 miles. 
This same locomotive equipped with ferrules will make 
140,000 miles before beads start to crack. 

“In view of the unsatisfactory performance we experi- 
enced on passenger and freight locomotives, it was de- 
cided to discontinue applying flues and tubes without 
copper ferrules. It is thought the copper aids in pre- 
venting the flue beads from overheating, due to the fact 
it was noted split flues were more prevalent on locomo- 
tives developing high sustained firebox temperatures.” 

In contrast to these adverse experiences in applying 
tubes and flues without copper ferrules, there are others 
who have placed themselves on record as having had good 
success and high mileage after discontinuing the use of 
copper ferrules. B. C. King in the following report 
presents his experience of applying tubes and flues with- 
out coppers over a number of years: 
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"In 1931, a test was started to determine if flues and 
tubes could be run without the use of copper ferrules. 
The principal reason for this test was to eliminate as far 
as possible the pitting of boiler courses and front flue 
sheets. Five locomotives in different sections of the 1904 
miles of main-line railroad was picked to enable us to get 
a true picture of the results. These locomotives were in 
heavy freight service. All of them completed four years 
of service with an average of 115,687 miles. Since De- 
cember, 1935, all flues and tubes have been applied with- 
out copper ferrules. 

"In certain water districts we obtain 100,000 miles in 
passenger service and 65,000 miles in freight service be- 
fore cracking is started. We average 163,147 miles in 
freight service and 400,000 miles in passenger service in 
a four year period. 

“When flues or tubes are found cracking horizontally, 
we have a machine called a flue bead remover, which is 
used with a motor. We remove the weld, re-expand the 
flue or tube, then reweld the flue or tube. In certain 
water districts this is done once a year. When flues or 
tubes are cracked longitudinally, the crack is veed out 
with a diamond point and filled in with welding. In 
almost all cases this will take care of the flue or tube for 
one year. 

*We have some locomotives which were built in Sep- 
tember, 1941, from which we are now starting to remove 
flues and tubes to spread out this required work. Flues 
and tubes in locomotives now being worked have had 
410,355 miles of service. The last one of these engines 
will probably run 600,000 miles before flues and tubes 
are renewed. "The locomotives are averaging about 17,000 
miles per month on a 1,008-mile run. 

"All of our water is now treated and most boilers are 
equipped with continuous blow-down equipment. We 
are finally running on a 30-day washout period. We did 
experience trouble with cracking of flues and tubes when 
washing oftener than every 30 days. The improvement 
in the water is most pronounced after 15 days' service, 
and it was difficult for our men to realize this, but now 
with 2555-in. continuous blowdown valves in use desired 
results are being achieved. It has taken the past eight 
years to demonstrate thoroughly the good that can be 
accomplished without the use of copper ferrules, and the 
treating of water has reduced the boiler-shell pitting to 
such a minimum that it is not noticeable. 

“Since the application of flues and tubes without copper 
ferrules there has not been one engine failure attributed 
either to leaking or cracking.” i 


Methods Used in Repairing Cracks 


The welding or “fatigue metal” which is the condition 
of a fire-cracked tube is a matter of expediency and will 
only prolong the life of the tube or flue for a short time. 
It is better to leave slight cracks alone as long as possible. 
These slightly cracked tubes will generally give an addi- 
tional year or more of service without any trouble re- 
sulting or requiring attention. Often a light rolling or 
beading will close the cracks up and no further trouble 
will be experienced for some considerable time. For 
general guidance it is suggested that, where cracks are 
fine and do not enter very far into the tube or flue, they 
be left alone. If they leak, even slightly, either roll or 
bead to close up the cracks. If this is not satisfactory, 
vee out the crack and weld. 

In the questionnaire which was sent out upon this topic, 
from which we received replies from forty American and 
Canadian railroads, there was this question: What suc- 
cessful methods have you used in making repairs to 
cracks?” The analysis of replies received is as follows: 
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60 per cent make repairs along the general lines quoted 
above; 17.5 per cent do not make any attempt to repair 
cracked tubes and flues, as defective tubes and flues are 
removed, safe-ended and re-applied; 15 per cent claim 
they do not experience this fire cracking of tubes and flues ; 
7.5 per cent state they have not found any successful 
methods of repairing longitudinal cracks of tubes and 
flues. 


The report was signed by R. W. Barrett (chairman), 


chief boiler inspector, Can. Nat'l. Members of the com- 
mittee were: I. N. Moseley (vice-chairman), general 
boilermaker, N. & W.; B. C. King, general boiler in- 
spector, N. P.; S. G. Longo, assistant general boiler fore- 
man, S. P.; D. A. Brown, general boiler foreman, I. C.,; 
C. E. Bodine, general boiler foreman, M. P., and A. D. 
O'Neil, chief boiler inspector, P. M. 


Staybolt Practice and Performance 


[At a meeting of the committee studying the application 
of staybolts and the service life obtained from various 
methods of application, types of staybolts and materials, it 
was deemed advisable to recommend that the committee 
be continued and that subcommittees continue to study 
a considerable number of items for reports to be sub- 
mitted in 1945. "This action was taken because of the 
wide variation in opinions expressed in individual reports 
from members of the committee and in replies received 
to a questionnaire circulated to the railroads, which is 
brought out in the report of the committee, abstracted 
below.—Eprrok.] 

There is a considerable variance of opinion among 
master boilermakers on the causes for leaky staybolts. 
The answers to the committee's questionnaire on this sub- 
ject are so vague and contradictory that it has been im- 
possible to draw conclusions as to what applications or 
methods would remedy the leaky staybolt troubles now 
apparently existing on many railroads. 

It has been the opinion of many metallurgists who have 
studied leaky staybolt conditions and side sheets damage 
and destruction that leaky staybolts are caused by changes 
of temperatures. The railroads’ leading boiler men em- 
phasize that leaky staybolts have been caused by oil in 
boilers, tapped holes in fire sheets and wrapper sheets, 
improper fit or tightness of threaded staybolt in tapped 
holes of wrapper and fire sheets, water treatment, and 
fractures in washing of boilers. 

All these subjects need very careful consideration, 
and a request should be made to railroad boiler men 

for a detailed report on their efforts and the methods 
used in attempts to eliminate leaky staybolts. 

* It is recommended that all taps should be checked with 

a tap gauge and classed into three sizes; undersize, basic 

and oversize. After a tap has been used for 1,000 to 
1,500 holes it should be returned to the tool roóm to 
be gauged for wear and reclassified. 

Threading of staybolts should be to a standard basic 
ring gauge which is a sure method by which the shop 
inspector can control the fit of the bolts being applied to 
the boilers. It is recommended that the master boiler- 
makers adopt a standard form of thread (this is ap- 
parently necessary for there are three forms of threads 
now in general use in boiler work). Taps should have 
a tolerance for pitch diameter and lead pitch. Bolts 
should have a thread tolerance for pitch diameter and 
lead pitch. By developing and adopting a standard for 
tap size and threading size it will give the industry a table 
that has long been felt necessary. A standard has been 
developed by the American Standards Association, ap- 
proved April, 1935, which covers the threading of 12 
U. S. P. thread series sizes with two classes of fit—classes 
2and 3. This standard does not cover the tolerance for 
taps. The Master Boiler Makers should get in touch 
with the tap industry and develop tables for the two 
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Causes of failure in staybolts and firebox sheets 
require much study — Design, materials, 
threading practice and application 
methods are all important 


classes of taps now in general use, namely, commercial 
ground and machine cut. 


There is also a question in the industry with regard | 


to the speed at which taps should revolve, 75 per cent of 
the railroads use air motors with a speed of approximately 
250 r.p.m., 25 per cent use an air motor speed of 140 
r.p.m. Speeds used in cutting staybolt threads vary 
between 70 r.p.m. and 120 r.p.m. The Master Boiler 
Makers should recommend operating speeds for various 
tap diameters and also a speed for the threading of stay- 


bolts and the speed at which staybolts should be applied. | 


Failures of firebox sheets in modern boilers are requir- 


ing early renewals because of oil in boilers, scale on | 
This subject is : 


sheets, and, certain water conditions. 
causing concern because patching is being required in 
a period as short as four months, and in many cases halí 
side sheets have been required in a six-month period. 
Shop supervision in the application of staybolts is of 
extreme importance and plays a major role in extending 
the life of staybolts and in the elimination of leaky bolts 
and cracked side sheets. This is evidenced by. one rail- 
road's experience with three locomotives of the same 
class working in the same operating district. The boiler 


of one locomotive was staybolted with bolts threaded b) 


the manufacturer with controlled pitch and lead toler- 
ances. New taps were used and all work was done 
under the close supervision of boiler inspectors." The 
boiler was in excellent condition after 125,000 miles of 
service. 
boilers and staybolts were recut as needed in the shop. 
Only regular shop supervision was employed on these 
boilers. One started to leak at 12,000 miles and re- 
quired a side-sheet renewal at 26,249 miles; the other 
commenced leaking at 10,000 miles and side-sheet life 
was 20,284 miles. 
The Committee members were Sigurd E. Christopher- 
son (chairman), supervisor boiler inspection and main- 
tenance, N. Y. N. H. & H.; Frank Yochem (vice-chair- 
man), chief boiler inspector, M. P.; Ivan A. Johnson. 
boiler foreman, C. G. W.; Guy Cravens, foreman boiler 
maker, T. & P.; R. W. Burt, Jos. T. Ryerson & Son, 
Inc.; F. P. Huston, International Nickel Co.; W. C. 
Masters, Flannery Bolt Co.; and D. R. Carse, Climax- 
Molybdenum Co. ] 
[Individual reports were submitted with the committee 
report by members Yochem, Huston, Masters and Carse. 
The papers by Mr. Huston and Mr. Carse will appear in 
a later issue, the remarks of the other members are cov- 
ered essentially in the committee report.—EDiTOoR.] 
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The same taps were used on the other two 
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B I Now 


URING the last year, the president of the Car Depart- 
nt Officers’ Association, Lieutenant-Colonel Frank 
Cheshire, has continued in military service and the 
ies of the president's office have been faithfully exe- 
ed by Acting-President A. J. Krueger, general super- 
endent, car department, New York, Chicago & St. 
mis. Mr. Krueger has also served as chairman of the 
neral Committee. 

Other officers who will continue service in tlieir respec- 
e capacities until the next annual meeting of the asso- 
ition include: vice-president, G. R. Andersen, assistant 
perintendent car department, C. & N. W.; vice-presi- 
nt, D. J. Sheehan, superintendent of motive power, 
& E. I.; vice-president, I. M. Peters, secretary and 
perintendent, Crystal Car Lines; vice-president, P. J. 
ogan, supervisor of car inspection and maintenance, 


A. J. Krueger, 
Acting President 


N. Y., N. H. & H.; secretary-treasurer, F. H. Stremmel, 
assistant to secretary, A.A.R. Mechanical Division, 
Chicago. 

The reports of seven standing and special committees 
of the association, prepared this year, cover the follow- 
ing subjects: Freight-Car Maintenance, General Repairs 
to Freight Cars, Interchange and Billing for Car Repairs, 
A.A.R. Loading Rules, Passenger-Car Painting, Weld- 
ing in Freight Car Maintenance, and Derrick and Tool 
Train Equipment. Abstracts of most of these reports 
appear in this issue. The others will be printed in later 
issues. The complete reports, accompanied by a number 
of special messages from officers of the association and 
individual railroads, will be made available in the 1944 
Year Book of the Car Department Officers’ Association 
which is expected to be off the press early in 1945. 


C. R. Andersen 
Vice-President 


D. J. Sheehan, 
Vice-President 


tallway Mechan 
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I. M. Peters, 
Vice-President 


P. J. Hogan, 


F. H. Stremmel, 
Vice-President 


Sec.-Treas. 


503 


Welding in Freight-Car Repairs 


The car department which em- 
ploys welding in connection with 
freight-car maintenance is real- 
izing time and dollar savings in 
proportion to the extent to which 
this facility is understood and 
utilized. Confirming the pro- 
phecy of K. F. Nystrom, then 
president of the Car Department 
Officers’ Association, in 1938, it 
has come to pass that ours is now 


adapting the electric arc as a 
major repair and fabricating 
tool. The pressing need for so- 
lution of war-time shortages of 
labor and material, together 
with technical developments by welding-equipment man- 
ufacturers, have recently sharply accented widespread 
progress in this field. 


H. A. Grothe, 


Chairman 


Repairs to Freight-Car Parts 


Repairs to parts of the freight car are a shop proce- 
dure that demands and is entitled to space, facilities, and 
personnel on an equivalent basis with any other shop 
operation. The major items handled are brakeheads, 
center plates, follower blocks, door fixtures, spring planks, 
truck sides, bolsters, coupler yokes, couplers, and cou- 
pler parts. 

Best results are obtained where each operation has 
been thoroughly studied and organized, which involves 
the following considerations: 

(a) Positioning Jigs—Down-hand welding is the best 
procedure and the most economical. Revolving jigs are 
most favored when the welding plane changes during 
the process. . 

(b) Cranes and Lifting Devices—Most of the items 
to repair are heavy, and handling costs may overwhelm 
benefits if not properly recognized and met. For in- 
stance, the average daily output of repaired coupler 
knuckles in one shop involves the lifting of nine tons. 

(c) Engineering—A method should be set up by ap- 
proved standards and experience to cover the average 
repair to each item to restore it to equivalent original sec- 
tion. The most suitable type of welding rods and the 
proper amounts should be specified. Materials to be 
added should be of proper specification. Preparation of 
the part or piece to receive the weld is of the utmost im- 
portance and should be definitely specified, as should also 
the inspection, gauging, and annealing, or normalizing. 


Repairs Made at the Car 


Repairs at the car by welding should comprehend 
two goals: first, repair of the defective part, and, second, 
on owner's car, preventive welding as the opportunity 
affords. 

In the first instance, welding and patching of fractured, 
broken and worn parts are guided by A.A.R. Rules 22, 
23, and 63. Savings of labor and material are accom- 
plished in removal and replacement of related parts, and 
the time the car is out of service is reduced. A steel side 
or end sheet with a hole in it was formerly repairable 
only by renewal of the entire riveted section. Welding 
permits of closing the hole, with a patch or insert in- 
stalled in place, and, when properly done, amounts to 
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one of the leading industries in, 


Lifting and positioning facilities and engineering 
emphasized — Opportunities for 
preventive maintenance 


complete restoration and at an important saving in serv- 
ice time of the car as well as a saving in labor and 
material. 

In the second instance, the opportunity is present to 
anticipate and offset the possibility of rivets loosening 
and failing before the car again is due for annual repairs 
Therefore, on the owner's car, some welding is introduce 
at side bearings, center plates, brake-beam safety sup- 
ports, bolster chaffing irons, draft lugs, and at other 
riveted junctures where such failures may be charac- 
teristic. s 


Importance of Trained Operators 


The training of operators is an important activity and 
begins with student instruction and continues indefinitely 
as assignments change. The best guarantee of the quality 
of a weld is in the perfection in training. Railroads mus 
assume this obligation in apprenticeships or otherwis 
through force of circumstances. To teach this art, the 
course of training must be well planned and executec 
Lectures on fundamentals will be interspersed with prac- 
tical performance closely supervised for six to eight week: 
during the preliminary steps. One to two years’ time wil 
be required to attain the necessary skill to make the weld: 
mainly used. 

In this instance, with metallurgical considerations so 
closely involved, the desirability of close association wit: 
the railroad's test department is important. The attainc 
skill will finally be rated by the welder's qualificatio: 
test per Sec. F— Welding Manual of Standard and Rec 
ommended Practice of the Electrical Section, Mechanica! 
Division, A.A.R. This test should also be passed satis- 
factorily by experienced welders at the time of employ- 
ment. Qualified welders should occasionally take the test 
for the salutary effect of keeping in practice, as many 
assignments do not provide the opportunity for exercise 
of all phases. 


Organization and Equipment for Welding 


The welding establishment on the railroad consists of 
personnel and facilities to suit the project. Requirements 
common to all may be mentioned. 

The first in importance are the services of a compe- 
tent welding supervisor. When necessary, this position is 
to be supplemented by welding inspectors or instructors 
reporting to him. Technique is so large a part of suc- 
cessful welding that the average car foreman cannot at- 
tain desired results without this concentrated direction. 

The welding machine should have ample capacity to 
permit following the trend toward larger electrodes and 
higher heats, thereby reducing costs. A 300-amp. ma- 
chine, for instance, has a wide range of selectivity, from 
60 to 400 amp., and handles electrodes from Vs in. to 
946 in. Whether it is to be power-line fed, or engine 
driven, stationary, portable, or self-propelled must be de- 
termined as dictated by local conditions. 

A. pyrometer-controlled furnace for heat-treatment of 
welded parts must be provided and located so that parts 
removed may have opportunity to cool, free from drafts 
snow and rain, 


Rallway Mechanica! Engineer 
NOVEMBER, 19:4 


A booklet of welding instructions is essential and 
should be issued to all mechanical foremen and welders. 

Due consideration of shop and repair-track arrange- 
ment and operation must be given to establish proper 
availability for welding under conditions previously 
‘mentioned. 


What of the Future? 


A forecast of the future of welding in connection with 
freight-car maintenance can be based upon the present 
tangible rewards established and the ability to offer in- 
creased service as the needs unfold to those responsible 
for the upkeep of equipment. 

Already there exists the opportunity and challenge to 
share in savings in repairs to car parts. Figures are 
available that are truly substantial. These savings in re- 


C. & E. I.; R. H. Ratliff, welding service engineer, 


pairs to parts stand to be augmented greatly and per- 
haps exceeded by repairs made at the car. 

In the meantime we are aware that we have already 
ushered in the all-welded freight car. In a similar tran- 
sition period 30 years ago when the bolted car frame was 
succeeded by the riveted car frame, many were placed 
on short notice in acquiring tools and trained personnel 
with which to make the repairs. Those who are taking 
advantage of today's opportunity to embrace welding at 
today's profits, will also be ready properly to repair the 
all-welded car tomorrow with confidence and facility. 

The report was signed by R. A. Grothe, chairman, 
shop superintendent, C. M. St. P. & P.; H. A. Patterson, 
supervisor welding, A. T. & S. F.; W. E. Corr, master 
car builder, S. A. L.; E. Murray, welding 8 5 

in- 
coln Electric Railway Sales Company and J. W. Kenefic, 
Air Reduction Sales Company. 


Interchange and Billing for Car Repairs 


Proposed Form: Any leaky tank 
car, regardless of commodity 
carried, shall have stenciled on 
both sides, in letters three inches 
in size adjacent to the car num- 
ber, the words “Leaky tank. Do 
not load until repaired,” and at 
the location of the leak the sym- 
bol X, and the owner shall be 
immediately advised by wire. If 
car is empty such wire advice 
shall include point where tar 
is held. If loaded car is per- 
mitted to proceed to destination, 
such wire advice shall include 
destination point and the Agent 
at destination point shall also be 
instructed to hold car for disposition after it has been 
unloaded. Owner shall furnish disposition by wire within 
48 hr. Stenciling must not be removed until the tank is 
repaired. No charge shall be made for this sene 

Reason: The modifications suggested are to clarity 
what is believed to be the intent, as some points are now 
interpreting the instructions to apply only to empty cars. 


E. G. Bishop, 
Chairman 


Rule 4 


The committee recommends that Sec. (f), Par. (5), 
be changed as follows: 

Proposed Form: Metal top chord angles or their sub- 
titutes: Holes exceeding 21% in. measured in any direc- 
tion. 

Reason: Holes this size are needed to accommodate 
2-in. bands specified by the loading rules. Also to 
eliminate issuance of defect cards, many of which are not 
billed on. 

The committee recommends that Sec. (g), Par. (3), 
be changed as follows: 

Proposed Form: Defect cards shall not be required 
for the following damage when not directly associated 
with other delivering line defects: (a) Push pole pockets 
—all cars. (b) Side door fixtures attached to door or 
car body—house cars. 

Reason: Revision of this rule is desirable to provide 
that the car owner be responsible for damage to side 
door fixtures when not directly associated with other 
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Changes proposed this year confined to those con- 
sidered absolutely necessary for efficient 
handling under present conditions 


delivering line damage, as these items can be, and often 
are, damaged in fair usage. The need for this change 
to eliminate unjustified defect carding against deliver- 
ing line has been brought to the attention of this com- 
mittee many times during the past few years, and 
similar recommendations were made several times. The 
urgent necessity for action on this recommendation is 
again stressed. 


Rule 9 


The committee recommends that the following changes 
be made under “A. A. R. Couplers, or parts thereof. 
R and R.” 

Proposed Form: New or secondhand and type. Size 
of shank. Depth of knuckle face (9 in. or 11 in.). (Where 
12% in. head coupler, or A. A. R. Type D, Type E or 
alternate standard swivel type coupler is removed or ap- 
plied it must be so stated.) If coupler having Type D 
head designed swivel or radial butt is removed or ap- 
plied, it must be so stated. Riveted or swivel yoke or 
key attachment. If couplers or parts are made of high 
tensile steel (marked HT), it must be stated. 

The committee recommends that new item be added 
to Rule 9 following Item “A. A. R. Couplers, R. and 
R.”, namely “Coupler Knuckle, R. & R.” 

Proposed Form: New or second hand and type. Depth 
of knuckle face (9 in. or 11 in.). Note—When knuckle 
is renewed separately, type of coupler repaired must also 
be shown. When second hand knuckle is removed with 
coupler, type and face depth of knuckle removed must also 
be shown, 

The committee recommends that new item be added 
to Rule 9, following new item “Coupler knuckle R. and 
R.“, namely “Other Coupler’ Parts.“ 

Proposed Form: New or second hand and type. 

Reason: To eliminate unnecessary: wording on repair 
cards, the present requirements necessitating the writing 
of much detail for knuckles and other coupler parts that 
is of no use whatsoever. Also eliminates from item 
“A. A. R. Couplers R. and R.” requirement “Top or 
bottom operated,” it being our opinion this is not neces- 
sary information, and transfers note following “A. A. R. 
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| 


Reason: Car owners invariably do not desire to have | 
these wheels returned and they are scrapped. This would 
eliminate unnecessary correspondence. 


Rule 107 


Couplers R. and R.” from that item to new item “Coupler 
Knuckle R. and R." for better reference. 


Rule 17 


The committee recommends that a new sentence be 
added to Sec. (o). i The committee recommends that Item 82. of this rule | 

Proposed Form: In the substitution of cast steel side þe eliminated as it is now obsolete. | 
frames, the U-section frame must be replaced in kind. | 
U-section frames may be substituted for T- or L-section, Passenger Car Rule 7 
or T- or L-sections may be substituted for each other. 
providing capacity and truck wheel base correspond and 
truck is made safe and serviceable. The substitution of 
integral for non-integral types, and vice versa, is also 
permissible. The above substitutions will be considered 
as correct repairs, charges and credits to be basis of 
material applied and removed. Where two truck side 
frames of the same type are applied and only one of the 
two truck sides is defective, it being necessary to apply 
in pairs to make truck safe and serviceable, charge for 
labor and material for the two truck sides applied and 


The committee recommends elimination of Fig. 5. 
* Journal Length Gauge of the Passenger Car Code." ; 
Reason: One figure should be sufficient, since they are | 
both the same as shown in Fig. 6A of the freight code. | 

The committee recommends revision of Sec. (e), Par. 
(2), Rule 7. 

Proposed Form: journal length gauge as per Fig 
6A of the Freight Car Code, or approved equivalent, shall 
be used for obtaining correct dimensions for length of 
journals. See Par. 208 of the Wheel and Axle Manual. , 

Reason: To coincide with above recommendation that 


allow scrap credit for defective truck side and second 
hand credit for serviceable truck side. 

Reason: To clarify as to proper charges and credits in 
instances where to facilitate repairs the repairing line 
must apply two truck side frames to the same truck when 
only one is defective. 


Rule 95 


The committee recommends that the following new 
paragraph be added. 

Proposed Form: In the case of first application of new 
or secondhand approved type friction draft gear which 
is a proper substitute for missing non-approved or 
obsolete type, or the first application of secondhand non- 
approved type friction draft gear, which is a proper 


substitute for obsolete type, the car owner may be charged - 


for difference in value. Credit for the missing non- 
approved type friction draft gear will be on the basis 
of secondhand value. Credit for the missing obsolete 
gear will be on the basis of price for such gear in Rule 
101. If car bears no previous marking for type of draft 
gear the betterment charge will depend on draft gear 
found on other end, unless the car owner furnishes au- 
thentic record showing previous application of approved 
or non-approved type friction draft gear to the end 
against which such betterment charge is made. 

Reason: While there are possibly more complications 
involved in the application of more modern types of draft 
gears than is the case with couplers, we believe that 
repairing lines should be encouraged to apply more up- 
to-date draft gears in such cases, and bring this Rule in 
line with Rule 3, Section (d), Paragraph (2) and Rule 
17, Sections (i), paragraphs (1) and (3), when pocket 
limits permit. 

g Rule 96 


The committee recommends that Interpretations fol- 
lowing Rule 96 be eliminated. i 

Reason: The present standard bill form does not in- 
clude a column so headed. 


Rule 98 


The committee recommends that Sec. (c) Par. (5) be 
changed as follows: 

Proposed Form: Serviceable experimental cored-hub 
wheels marked “A. A. R. X." when removed from serv- 
ice on account of defect in axle or mate wheel, shall be 
credited as scrap except when removed on account of 
Rule 32 or Rule 84 condition in which event second- 
hand credit must be allowed for such undamaged wheel 
or wheels. 
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Fig. 5 be eliminated from the Passenger Car Code. 

The committee recommends that paragraphs (1), (2). | 
and (3), Section (h) Passenger Car Rule 7, be elimin- - 
ated. 

Proposed Form: (h) The same limits specified in 
Freight Car Code Rule 18 for removal and repairs to all 
types of couplers will govern passenger type cars. 

Reason: Present rule now refers several times to Freight 
Car Code Rule 18, and one reference should be sufficient. 

The requirements specified in Passenger Car Rule 7 
above are the same as in the Freight Car Code, except 
Par. (a). It is felt that the Freight Car Code require- 
ments for this defect should equally apply to passenger | 
cars. 

It is considered that cars in passenger service are not 
subjected to as severe service requirements as freight 
cars and that the limits specified for freight cars are 
adequate for cars in passenger service. 


Passenger Car Rule 8 


The committee recommended that Sec. (a), Par. (3) 
be amended. 

Proposed Form: Train Collision. Par. (a) (4) shall 
apply in cases of damage due to locomotive, or locomotive 
with draft of cars, coupling to train or to draft of cars. 

Reason: 'To harmonize with Freight Car Code [(10). 
(c), Rule 32], and for better understanding. 

The committee recommends that the last sentence of 
Sec. (a), Par. 15, P. C. Rule 8 be amended as follows: 

Proposed Form: Center sill, one, or more, except when 
caused by emergency application of air brakes from en- 
gine cab, or due to bursting of air hose, breakage of 
coupler part, yoke or attachment. In such cases state- 
ment must be furnished showing circumstances under 
which the damage occurred in order to establish re- 
sponsibility of car owner for repairs. Principle of Notes 
following Section (11) of Freight Rule 32 applies. 

Reason: As the notes in question are not numbered 
and as there are other notes in Rule 32 the-above change 
would eliminate the possibility of confusion as to the 
identity of the notes referred to in Passenger Car Rule 8. 


Index 


The committee recommends that an additional item 
be added to the Index as follows: Springs, helical truck 
and draft, sizes and weights, Rule 101. 

Reason: To make for more ready reference. - 

The committee directs attention to the following errors 
in the Index. 

Correct Reference: Journal box lid, renewal of. . . . 
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66, 101. Wheels, wrought steel, special allowance when 
car destroyed... .112. 
Reason: Correction in reference. 


General Suggestions 


Complaints have reached the committee that material 
for car repairs requisitioned by foreign companies from 
car owners is not being transported expeditiously. The 
complaints reaching us are principally with reference 
to the repairing line being obligated to assume the per 
diem, under the provision of Rule 8 of the Code of Per 
Diem Rules, beginning with the date on which the owner 
ships the material. Repairing lines do not feel that they 
should be assessed with the per diem expense when 
delays occur under circumstances over which they have 
no control, that is up to the time the material reaches 
a point on their line. . 

We recommend that the proper authorities give con- 
sideration to revising Rule 8 of Code of Per Diem Rules, 
providing that the per diem in such instances, shall cease 
from the date the material is ordered from the owner until 
the date on which it is received at a point on the line 
of the railroad requisitioning the material. If and when 
this is done, it is then recommended that there be in- 
cluded in Interchange Rule 122 information as to the 
assessing of per diem expense when material is requisi- 
tioned from the car owner. 

In connection with wrought steel wheel defects, we wish 
to direct attention to the condition commonly known as 
"double flange," a condition wherein the tread is worn, 
beginning just outside of the throat of-the flange and ex- 
tending to the outer edge of the tread, little if any wear oc- 
curring in the throat of the flange or in the flange, that 
portion of the tread close to the throat of the flange being 
of a greater circumference. 

It is generally admitted that such wheels continued 
in service under passenger carrying cars are responsible 
for rough riding, and that car owners, without hesitation 
remove such wheels from their equipment. Certain 
owners, however, object to bills of foreign companies 
who, having occasion to operate such owner's equipment, 
remove wheels on this account. 


Study made by individual members of this committee 
establishes, in their opinion, that this condition is a con- 
tributing factor to hot boxes due to the lateral thrust 
of the journal fillet of the opposite journal against the 
back of the bearing on that journal. 

It is recommended that the Wheel and Axle Com- 
mittee of the Association of American Railroads give 
consideration to establishing limits that will serve as a 
guide for removal of such worn wheels from service. 

Consideration continues to be given the ‘subject of 
rules revision that will relieve car inspectors from de- 


voting so much of their time to segregation of defects 


as between car owners and handling-line responsibility, 
so that they may devote more time to the inspection of 
car parts to insure safe transportation as well as the 
making of minor running repairs in the transportation 
train yards as has been expressed in reports previously 
submitted by this committee. 

We are not, however, in position at this time to make 
definite recommendations that will be of value in securing 
some relief, for we have not as yet decided whether this 
can best be accomplished by reclassification of certain 
defects or by changes to provide for the inclusion of 
freight car maintenance charges in the per diem rate. 
This will be the subject of further study and it is ex- 
pected will be more fully covered in a future report. 

The report was signed by E. G. Bishop (chairman), 
general foreman car department, I. C.; D. E. Bell (vice- 
chairman), A. A. R. instructor, Can. Nat'l; F. McElroy, 


chief clerk to vice-president, Union Tank Car Co.; C. A. 


Erickson, general A. A. R. inspector, C. & N. W.; M. E. 
Fitzgerald, master car builder, C. & E. I.; C. W. Kim- 
ball, assistant supervisor of car inspection, Southern; 
F. J. Larrisey, chief A. A. R. inspector, Erie; J. E. 
Mehan, assistant to superintendent car department, C. 
M. St. P. & P.; R. W. Hollon, mechanical inspector, 
C. B. & Q.; F. Peronto, assistant to secretary, Me- 
chanical Division, A. A. R., Chicago; C. R. Weigmann, 
chief interchange inspector, E. St. Louis, Ill; H. C. 
Argast, superintendent, St. Louis Refrigerator Car Com- 
pany; and R. W. Enk, chief clerk, General American 
Transportation Corporation. 


General Repairs to Passenger Cars 


Our subject, "General Repairs 
to Passenger Cars" includes the 
scheduling, inspection prior to 
shopping and the advance or- 
dering of material for mainte- 
nance and improvements. At 
the outset, it would not be amiss 
to mention certain compelling 
facts that have been instrumental 
in railroads deviating from prac- 
tices and schedules existing in 
the past with respect to the shop- 
ping and repairing of passenger 
equipment. During the depres- 
sion shopping of passenger 
C. P. Nelson, equipment was deferred to some 
Chairman degree and with the advent of 

the national emergency and the demand for every avail- 
able passenger-carrying car to meet increased traffic re- 
quirements, car departments found themselves confronted 
with the problem of maintaining their equipment in 
proper repair and, with the knowledge that no sizable 
number of cars could be released from service at any one 
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The committee outlines complete shopping proce- 
dure and suggests bearing of probable post- 
war usefulness on repair programs 


time for this purpose, a complete change in the past 
method of shopping equipment became imperative. 

In the past, car departments made it a practice to shop 
and general repair their passenger equipment on a pro- 
gram cycle ranging from 18 to 30 months, dependent on 
the class of cars and the service to which they had been 
subjected. Programs were set up principally on the basis 
of records governing the last shopping date. As a conse- 
quence, coach yard terminal forces at that time were not 
confronted with what might be termed general repair 
maintenance and were only required to perform the reg- 
ular terminal cleaning, servicing, light running repairs 
and wheel changes. That procedure has definitely changed 
and the prevailing emergency finds the terminal forces 
faced with a great burden and responsibility in having 
to accept certain repair maintenance that was formerly 
corrected in the regular shopping of passenger equip- 
ment. Correspondingly, the methods of shopping equip- 
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ment had to be revised. The endeavor to make repairs 
and yet restore cars to service in the shortest possible 
time has of necessity resulted in the preponderance of 
shopped cars being given a light general or intermediate 
repair, with paramount consideration to safety. 

It is the general practice for car departments to set up 
their annual shopping program requirements on the basis 
of records at hand and from an actual inspection made 
of the equipment by a competent inspector. This inspec- 
tion covers all principal details such as trucks, under- 
frame, exterior steel sheets, buffers, diaphragms, draft 
gears, vestibules, platforms, roof, exterior paint, interior 
finish, floor, headlining, upholstery and sash, condition 
of which is indicated as good, fair or bad. 

This record, coupled to the last shopping date, serves 
to acquaint the superintendent of the car department with 
the true physical condition of each car operated. A report 
of cars selected for shopping for the ensuing year, to- 
gether with the estimated cost of labor and material, is 
then submitted for approval. Once approved, requisitions 
are then placed for the material required. These pro- 
grams are usually set up so that a working stock of ma- 
terial is available for commencement of work. This of 
course is extremely important at the present time due 
to the delays experienced in obtaining certain materials 
as well as the fact that substitutions have to be made in 
a great many instances, and where this is done a de- 
tailed record is kept for ready reference after the war in 
the event it is desired to restore certain practices and 
materials. 


Three Major Classes of Repairs 


In general, cars selected for shopping are divided into 
three distinct classes, namely: general or heavy repairs, 
light general or intermediate repairs and light or minor 
repairs. Each railroad car department has its own 
thoughts with respect to the man hours or cost to gov- 
ern each class of repair named. The general or heavy 
repair usually averages between 2,500 and 3,000 man- 
hours, the light general or intermediate repair averaging 
from 1,000 to 2,000 hours and the light or minor repair 
averaging 250 hours or less. 

The passenger traffic department, yard terminal forces 
and shop management should be in close contact in ar- 
ranging for the removal of equipment from service for 
shopping for only when this co-operation exists, is mini- 
mum time lost in the handling of cars to and from the 
shops or in the process of undergoing repairs. 

A well-balanced departmental force is essential so that 
no time is lost as equipment moves through the various 
shops for the progressive repairs made. As each car 
arrives at the shop it is inspected by the schedule and de- 
partmental foremen and tentative plans then drawn up 
with respect to the repairs contemplated and the schedule 
dates set up for the movement through each shop. 

A weekly report is furnished to all shop foremen indi- 
cating the cars in the shops, date built, class of repair 
they are to receive, dates work started and scheduled out, 
which is strictly adhered to to keep shop work in balance. 
This report is made up in the following form :— 


Passengers Cars At. Shops as of.. 1944 

sp oe tens Date : Work : 

Car No.: Class: Built: In Date: Started: Out Date: 
Repairs: Special Work: 


Progressive Handling of Cars Through the Shops 


The following is an outline of the way in which a pas- 
senger car is progressively handled through the shops :— 
(1)- Upon arrival at the shops the car is moved by 
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. sult of planning; combining speed with air condition 


means of a transfer table into a shop where the schedule. 
and departmental foremen inspect car in detail to sched. 
ule the work contemplated. 

(2) The car is then moved to the stripping position ! 
where the various parts are removed and forwarded to 
the mill, cabinet, trim, electrical, pipe and tin shops for 
conditioning, etc. The trucks are removed and for- 
warded to the truck shop for general overhauling, trans- 
fer trucks being substituted under cars temporarily. If 
car requires sandblasting, it is then prepared and movei 
to the sandblast position at the extreme end of the shop : 
premises, this facility being isolated from all other shop 
buildings and operations. If car does not require sand- 
blasting, it is thoroughly blown out with compressed air, 
underneath equipment cleaned and exterior scrubbed. 

(3) The car is then moved to the shop where it re $ 
ceives major repairs to the body, roof, draft gears, plat- 
forms and the underneath suspended appliances. 

(4) The car is then moved under the spray booth: 
in the paint shop, where the exterior and interior is pre 
pared and painted complete. 

(5) The car is then moved to the trim shop where the 
various fixtures and trimmings are installed, the over- 
hauled trucks replaced under car, car lettered and sten- 
cilled and such tests as required completed. 

(6) The car is then moved to a position where a final 
daylight inspection is made of every detail by the de 
partmental foremen and the necessary cleaning touch up 
work performed. 

Foremen sign a form indicating that they have checked 
and passed on the work as performed by their respective 
forces, all of which is again checked jointly by the genera 
shop foreman dnd the shop superintendent. 


Age of Equipment Governs Work To Be Done 


In instituting general repair programs, careful consic- 
eration should be given to the date built and whether or 
not the class of cars is outmoded or on the contrary would 
with some improvements lend themselves to post-wa 
operation. The railroads are expecting increased andi 
tensified competition after the war and the most ext 
sive program of research and planning in railroad histo 
is now taking place, designed to revolutionize railr 
travel. A new railroad world will greet the Ameri 
traveling public in the days following the war as the 


comfort together with other surprising innovations, o 
passenger trains of tomorrow wfill be virtually hot 
on wheels. 

These dramatic changes in railroad transportaticn will 
be particularly due to new developments in strong metal 
alloys and increased production of lighter metals whic ` 
will be used to the utmost advantage in the new passer- 
ger car construction. This of course applys to new equip 
ment and it is therefore necessary that management 
should consider setting up a definite program concem- 
ing the shopping of existing equipment, modernizing 
appointments and accommodations or to the extent c 
converting present construction so that it will be com 
parable to some degree with the new equipment conter- 
plated. By the same token, the older class of equipme:' 
should be grouped and the repair maintenance reduce 

- to the lowest possible minimum within a margin of safety 
for present emergency operation. 

Certain present conventional cars can be modernized 
to some degree so that they will favorably lend then 
selves to post-war operation. Of course the streamline! 
effect is essential and therefore consideration should 
given to roof construction and contours, the welding d 
body sheets and in some instances eliminating top S8 
and letterboards, redesigning and sealing windows ard 
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here possible the application of retractive steps. With 
duced schedules and high speed, riding qualities of 
juipment and the eliminating of objectionable noise is 
amount. In this connection, roller bearings, side bear- 
gs, shock absorbers, stabilizer rods, center plates, draft 
ars, etc., rank equally in importance with concentric 
heels and a smooth and level ballasted roadbed. The 
jectionable noises so frequently transmited throughout 
passenger car are gradually being eliminated by devices 
‘fected for the cushioning of draft gears, coupler center- 
g devices, buffer stems and other truck parts where 
vise was created by friction. [The committee here in- 
uded a general discussion of the desirability of balancing 
issenger car wheels used in high-speed service; also a 
atement covering modern seating requirements.— 
DITOR] 


Terminal Cleaning 


The cleaning of passenger equipment is another impor- 
nt item that must be given careful consideration. Few 
issengers understood or appreciated the labor involved; 
ey do recognize good housekeeping. Clean and well- 
aintained cars create good public relations. 

Today, with labor shortages, shorter layovers, longer 
‘riods between shopping and capacity traffic on almost 
‘ery schedule, a difficult task confronts maintenance 
rces, but not an impossible one as many railroads are 
monstrating daily. Looking to the future, the problem 
ill become increasingly difficult owing to the many new 


'fabrics, tiles, 


materials introduced for use after the war is over. Paints, 
i and other materials too numerous 
to mention will have to be maintained in an exacting 
manner. 

Cleaning operations will be revolutionized in many re- 
spects and maintenance forces, particularly the super- 
visors, will have to be experts in every sense of the word 
to meet the keen competition expected in keeping railroad 
transportation in the foreground. Careful study is being 
made of the use of wax for interior and exterior finishes 
as well as floors. Detergents, acid and alkali, are being 
tested for effectiveness in the removal of exterior dirt. 
The same is true of soaps, solvents and detergefits for 
interior-cleaning purposes in the removal of spots and 
stains such as acid, blood, candy, grease, oil, paint, tar, 
gum, rust and ink. 

The report was signed by C. P. Nelson (chairman), 
general passenger car foreman, C. & N. W.; K. H. Car- 
penter (vice-chairman), superintendent car department, 
D. & L. W.; F. A. Shoulty, assistant superintendent car 
department, C. M. St. P. & P.; T. F. Lahiff, coach yard 
foreman, C. B. & Q.; F. H. Becherer, superintendent 
car department, B. & O.; W. E. Scragg, division gen- 
eral foreman car department, B. & M.; E. J. Ellis, gen- 
eral mechanical inspector, I. C. ; C. W. Graham, assistant 
superintendent car department, Wabash; E. L. Good- 
win, senior assistant mechanical superintendent, Pullman 
Company; A. W. Clarke, assistant general mechanical 
engineer, American Car and Foundry Company; and 
E. J. W. Ragsdale, Edward G. Budd Mfg. Co. 


Passenger-Car Painting 


When streamlined trains ar- 
rive at the shops for annual re- 
pairs, the locomotive, particu- 
larly in the case of Diesel power, 
is immediately removed from the 
train and taken to the shop for 
necessary repairs to engines, 
motors and trucks. 

While this work is going 
on, the exterior is thoroughly 


The underframe is scraped of 
grease and washed down with 
turpentine. The exterior is 
scraped and sanded to remove 
all loose paint, spot primed, 
knife glazed and sanded with 
sanding blocks. When all work 
completed on engines, the underframe is sprayed with 
rescribed paint and the trucks applied, these having been 
rrayed immediately after being assembled. 

Thé locomotive is now moved to the paint shop where 
e interior and exterior are washed down with turpen- 
ne to remove all grease and finger marks left by the 
orkmen in performing their work. All windows are 
ask-coated, all chrome parts are covered with paper 
1d masking tape. 

The locomotive is now ready for the interior and ex- 
tior paint. While the work was progressing on the loco- 
tive, the cars were being moved to the truck shop, 
here théy are placed on dummy trucks and shunted to 
10utside track. Here, with compressed air and scrapers, 


L. A. Hartz, 
Chairman 
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washed with a soap solution. - 


Procedure for restoring exterior and interior pur- 
faces during annual repairs 


all sand, ballast, grease and caked mud are removed from 
the underframe and skirts. They are now placed on a 
wash track, usually located at the lower end of paint shop. 
Here the interior and exterior are thoroughly washed 
with soap solutions. After the exterior has been washed, 
turpentine and fine steel wool are used to remove all car- 
bon and stubborn black grease which the soap cannot 
remove without injury to the paint surface beneath it. 

While repair work to the cars is being performed, alt 
scratches, bruises and loose paint on the interior and ex- 
terior are being scraped and sanded, all bare metal is 
spot primed, scratches and bruises are knife glazed to 
bring them up to a level with the rest of the finished sur- 
face. After glazing has had sufficient time to dry, the 
entire surface is block sanded to form a good adhesive 
surface for the new paint. Windows are mask-coated and 
all chrome parts not removed are masked. 

As repairs to the cars are completed and to eliminate 
the danger of black overspray settling on the light sides 
and roof, the underframes are sprayed first, roof and 
sides are now washed with turpentine to remove all hand 
marks and grease left by workmen in performing the 
many tasks to bring their work to completion. 

The cars are ready for their designated color coats. 
All narrow stripes are masked off and sprayed on. When 
these are dry, they are masked over with masking tape 
and paper. 

The body color is now sprayed on and when sufficient 
drying time has been allowed, strips of heavy paper, 
about 20 in. wide and the length of the car are taped 
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above the eave mouldings and allowed to hang loosely 
over the sides to avoid over spraying from roof coming 
in contact with body color. This same operation is per- 
formed above skirt sheets which are the same color as 
the body, the bottom of the paper being taped to the 
bottom edge of body sheets and top of paper allowed to 
roll away from the body of car forming a barrier for the 
over spray. While this work is being performed on the 
exterior, the interior is being handled in much the same 
manner as conventional coaches, all cars being sprayed 
in their designated color schemes. When painting is com- 
pleted all masking is removed, windows cleaned and let- 
tering applied by hand. 

The cars are now ready to move to the truck shop 
where, after necessary repairs, the trucks have been 
painted. After the application of trucks, cars are moved 
to the shipping track, and set in the train. 

On the latest type streamline trains, the designers have 
changed the application of exterior colors to a sun-burst 
design, applying a large amount of striping color to the 
front end of the locomotive, allowing this color to trail 
along in stripes below and above the windows the length 
of the train, and painting the roofs, bodies and skirts in 
body colors, creating a very dashing effect. 


Conventional Car Equipment 


As cars are brought into the shops for repairs, a thor- 
ough inspection should be made of the roofs; when blis- 
ters and checks are found in the roof paint some of these 
should be pried open and if rust or corrosion is found 
beneath the roof paint, the roof should be sandblasted. 
Immediately after sandblasting one coat of rust proofing 
compound should be sprayed on. About eight hours later 
a coat of prescribed paint is applied to keep rust-proofing 
compound from drying out. After repairs have been made 
to the car, a final coat of roof paint is applied. 

In cases where light repairs are made to equipment 
and spots with rust or corrosion are found on the roofs, 
great care should be taken to remove all rust and cor- 
rosion with wire brush and sandpaper. Over these 
cleaned-off spots, rust-proofing compound should be ap- 


plied. Eight hours later the roof is ready for painting 

In many cases, paint has been applied to these spo 
without the removal of the rust, thereby sealing the rus 
into the roof sheets, and in a short time, it is necessa 
to patch or remove these sheets. 

This type of light repairs should be discouraged, as th 
sandblasting of a roof in this condition will add years t 
its usefulness. The underframes of passenger and bag 
gage cars should be sandblasted at least once in eight t 
ten years to remove all rust, scale and paint accumulatd 
in time. This also gives the passenger shop supervisid 
an opportunity to note the condition of all center silk 
needle beams and cross members which have been en 
posed to the elements and beating of ballast picked up 
the speed at which this equipment travels. 

One coat of rust-proofing compound is sprayed ov 
the sandblasted underframe; over this, about eight hour 
later, a coat of prescribed paint is sprayed. 

A pit for the spraying of the underframes of cat 
should be part of the paint shop equipment. The cost 
a pit of this type is small compared to the benefits de 
rived by making the work more accessible and pleasant 

In these trying times, many accomplishments of equiy 
ment painting forces have been overlooked, which i 
hardly fair to those who have tried and tried hari 
Words of commendation are also due the many pai 
manufacturers for the herculean effort made by them i 
furnishing the many materials that restrictions made 4 
most impossible to manufacture. 

The report was signed by L. A. Hartz, foremi 
painter, chairman, I. C.; R. Middleton, vice-chairm 
foreman painter, N. Y. C. & St. L.; H. Stahnke, gene 
painter foreman, N. V. C.; W. F. Schwenk, foremal 
painter, M. P.; D. J. Watson, foreman painter, G.) 
N. J. Early, general passenger car foreman, M. P] 
C. È. Berquist, foreman painter, C. & N. W.; W. 
Boltze, painter foreman, Pullman-Standard Car Manufz⸗ 
turing Company: D. Richmond, painter foreman, P: 
man Company, Chicago; J. Thomasur, painter forems 
C. R. I. & P.: E. Driscoll, foreman painter, C. M. St.“ 
& P.; H. E: Kneedler, foreman painter, C. & E. I. a! 
Harry Long, foreman painter, C. B. & O. 


Report on Loading Rules 


The committee has given con- 
sideration to all suggestions re- 
ceived during the year, and those 
which were concurred in are in- 
cluded in the following recom- 
mendations for changes in the 
existing rules. 


General Rules 


Revise the index to the gen- 
eral rules and locate on page 
preceding the preface. 

Reason: It is thought the 
comments in the preface are 
often overlooked and should, 
therefore, be located so as to be 
more discernible. 

Relocate the index to figures (pages 4, 5, 6, 7 and 8 
at back of book). 

Reason: For easier reference. 

Rule 4.—It is suggested that special provisions be 
made for cars of 65 ft. length and over. 

Reason: Many are of the opinion that concentrations 


E. N. Myers, 
Chairman 
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Suggested changes in rules are for clarification v! 
intent, clearer definitions of terms, and 
the removal of inconsistencies 


of loads, as permitted within this rule, are causing pë 
manent deflections in this class of cars. 

Rule 9.—Revise to read: “Clamping pieces, bracts 
blocks, cleats, wedges, etc.—Such items must be of hari 
wood when specified under the figure, straight grained 
and free from decay and strength-impairing knots.” 

Reason: To clarify, and for better grouping. 

Rule 9.—Add new last paragraph to Rule 9 definir: 
hardwood. 

Reason: There is some misunderstanding regarding 
what is classed as hardwood. A list of all hardwoos 
should clarify this. 

Rule 10.—Revise third paragraph, Sec. (d) to rea’: 
“The above items must be located about 2 in. above t? 
of load, unless otherwise specified, and wires must * 
twisted taut.” 

Reason: Some of the individual figures require the 
items to be located as close to load as possible. 
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ule 12.—Kevise to read: “Bearing Pieces—Must be 
hardwood when specified under the figure and free 
n decay and strength-impairing knots. Substitute, if 
red, suitable metal sections of equal strength. The 
th must not be less than width of car, unless other- 
2 specified. The width of base must not be less than 
ieight. If over 5 in. high, they may be built up of lum- 
of suitable strength. When necessary to increase 
'ht, suitable hardwood blocks may be secured to car 
r underneath, and at right angles to 12-in. by 12-in. 
‘ing pieces, or over, projecting 18 in. beyond each 
, with one at each end and one at center. Unless 
'rwise specified, they niust not be placed between bol- 
and end of car. Bearing pieces under loads requiring 
use of more than one car must be secured so as to 
rent displacement." E 
'eason: For better understanding. 
‘ule 13.—Revise first paragraph to read: “Sliding 
es—Must be of hardwood when specified under the 
re and free from decay and strength-impairing knots. 
stitute, if desired, suitable metal sections of equal 
ngth. Length must be equal to width of car and 
th of base not less than its height. Placing them over 
ters is preferred but they may be placed between bol- 
s. To provide specified clearance of flexible material. 
may be located not more than 18 in. from center of 
iter toward end of car." 

'eason: For better understanding. 

*ule 15.—Add note to Sec. (c) to read: “Note—Lock 
hers will not be considered, within the meaning herein, 
nut locks." à 

'eason: 'These items have proven unsatisfactory in 
ie cases as a locking device. 

how gage numbers of common wire, and include No. 
age wire in the table. ; 

tule 16.—Add a drawing to Sec. (b) to show measur- 
points for overhanging ends. 

teason: For better understanding. 

tevise wording of Sec. (f) to clarify the intent. 
teason: It conflicts with Sec. (a). 

ule 18.—Place the drawing on page 26 with this rule. 
deason: For better grouping. 

Add a new Sec. (d) to read : "When load contains ma- 
ial of various lengths the longest material should pre- 
ably be placed in lower portion of load.” 

*eason: For better loading. 

Table No. 1.—Revise heading to read: “Load on one 
overhanging one end of car. (See Rules 8 and 16 for 
ther details.) 

"Table below shows permissible length of overhang, 
missible width of overhang for various lengths of over- 
ig (flat car as idler) and the percentage of stenciled 
d limit of car which must not be exceeded.” 

Reason: To clarify the intent. 

Table No. 2.—Revise heading to read: “Uniformly 
tributed load on one car overhanging both ends of 
- (See Rules 8 and 16 for further details.) | 
"Table below shows permissible length of overhang, 
missible width of overhang for various lengths of 
'rhang (flat car as idler) which must not be exceeded.” 
Reason: To clarify the intent. 


Figures 


All figures requiring the use of side stakes: Add the 
ding, “See Rule 10.” 

Reason: The requirements of Rule 10 are often vio- 
ed, and it is thought reference to the rule should prove 
Ipful in overcoming this. 

Fig. 2—Revise Item C to read: "Flat Cars—12 in. 
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- tion Association; H. H. 


minimum clearance between load and end of car, ex- 
tending from the center line of brake wheel to nearest 
side of car and 6 ft. above car floor." 

Add a new sentence to second paragraph to read: “The 
loading should, preferably, be started at end of car op- 
posite the brake wheel." 

Reason: To clarify intent. ; 

Fig. 7.— Change third paragraph to read: When nec- 
essary to reduce -width of load to meet provisions of 
Rule 16, use method as outlined in Fig. 5A." 

Reason: So as to conform to Fig. SA. 

Fig. 10—Change third paragraph to read: “When 
necessary to reduce width of load to provide proper clear- 
ance, use method as outlined in Fig. 5A." 

Reason: So as to conform to Fig. SA. 

Fig. 22, Sk. 1.—The loading of material less than 12 
ft. long in end piles, above car sides, in accordance with 
this sketch is at variance with the provisions of Fig. 6. 
It is suggested that this matter be brought to the atten- 
tion of the A. A. R. Loading Rules Committee to learn 
if this is intended. 

Reason: So as to avoid argument with shippers. 

Fig. 27-D.—Add to Item C: "Locate top wires as 
close to load as possible." l 

Reason :- So as to conform with other figures for poles. 

Fig. 28.—Add to Item C: "Locate top wires as close 
to load as possible." 

Reason: So as to conform with other figures for poles. 

Fig. 35.—Add to second paragraph: “except as pro- 
vided for in Rule 5." 

Reason: It is believed that many shippers are misled 
in the wording of this paragraph, and as a result they 
fail to apply securement to prevent shifting toward the 
car sides. 

Fig. 35-A.—Revise heading to read: “Rails—Flat or 
Gondola Cars.” Revise second paragraph to read: “Rails 
less than 12 ft. long, on flat cars or above sides of gondola 
cars, must have end-and side protection, etc.” Add a 
new paragraph to read: “Material need not be secured 
when loaded below top of sides of gondola cars, with end 
gates raised and fastened, except as provided for in 
Rule 5.” 

Reason: So as to provide a figure for rail loading in 
gondolas. 

Fig. 171.—Change heading to read: “Tractors cross- 
wise with or without pneumatic tires.” 

Reason: To conform with index. Index of figures 
page 8 reads: “Tractors with or without pneumatic tires, 
crosswise—’’ but the figure reads: “Tractors, crosswise, 
with wheels not having pneumatic tires.” 

Some rule or figure should be shown in A. A. R. load- 
ing rules covering open-top cars showing manner of load- 
ing iron ore, sand, gravel, dolomite, and similar com- 
modities in gondola cars in order that cars will not be 
overloaded. 

Reason: To keep shippers from overloading cars. 

The report was signed by E. N. Myers (chairman), 
chief interchange inspector, Twin City Joint Car Inspec- 

Golden, supervisor, A. A. R. 
interchange and accounting, L. & N.; L. T. Donovan, 
loading inspector, Mechanical Division, A. A. R.; T. E. 
Hart, chief car inspector, N. Y. C. & St. L.; W. P. El- 


. liott, general car foreman, T. R. R. A. of St. Louis; S. C. 


Montgomery, general car foreman, I. C.; W. A. Emer- 
son, general master car builder, E. J. & E.; F. Cebulla, 
general car foreman, Great Northern; E. K. Talbott, dis- 
trict supervisor, Chicago Car Intercharige Bureau; G. L. 
Foster, joint supervisor, car inspection (all lines), Cleve- 
land, Ohio. 
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Railway Fuel and Traveling 


Engineers Association 


E. E. Ramey, 
Vice-President 


W. R. Sugg, 
Vice-President 


Wiru the same energy that the committees of the Rail- 
way Fuel and Traveling Engineers’ Association have 
displayed in the past few years when their reports were 
prepared in the face of the knowledge that no meeting 
would be held at which they could be presented for dis- 
cussion, they have proceeded with the preparation of 
reports for a 1944 annual meeting which, unfortunately, 
had to be cancelled after the year’s work was well under 
way. In addition to the committee reports, the program 
includes several individual papers, abstracts of a num- 
ber of which appear herewith. Committee reports were 
presented on locomotive firing practice, both coal and 
oil; examination procedure for firemen; road foreman 
and Diesel-electric locomotives; train handling, both 
passenger and freight; fuel records and statistics; the 
gas-turbine locomotive; utilization of motive power, and 
the servicing of steam locomotives. 

The Committee on Front Ends, Grates and Ash Pans 


512 


L. E. Dix, 
President 


Nine reports and five individual 
papers cover wide range of 
subjects on management of loco- 
motive operation and utilization 


W. C. Shove, 
Vice-President 


T. Duff Smith, D 
Secretary-Treasurer 


found it impracticable to present a report as such, but 
sponsored two individual papers, one by Lawford Fr. 
director of research, The Locomotive Institute, dealing 
with the “linked triangle" of locomotive combustion, and 
one by R. A. Parker, supervisor fuel and locomotiv 
performance, New York Central, dealing with the caus 
of plugged front-end netting. These papers, as well 3 
a paper on the Value of the British Swelling Index in 
Judging Locomotive Fuel, by Allan O. Geertz, fuel e 
gineer, Pennsylvania, and the report on servicing steam 
locomotives by E. G. Sanders, fuel conservation engi- 
neer, A. T. & S. F., will appear in subsequent isses. 
The officers of the association who continue for th 
ensuing year are: President, L. E. Dix, Texas & Pacific 
vice-presidents: E. E. Ramey, B. & O.; W. C. Shove 
N. Y. N. H. & H.; W. R. Sugg, Mo. Pac.; secretary: 
treasurer, T. Duff Smith. Executive Committee: G. 
Anderson, Grt. Nor.; G. B. Curtis, R. F. & P.; S.A 
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Dickson, Alton; E. C. Holmquist, C. & N. W.; A. G. 
Toppe, C. M. St. P. & P.; H. L. Malette, St. L.-S. E.; 
l'heo. Olson, C. G. W:; W. D. Quarles, A. C. L.; J. R. 
fackson, Mo. Pac.; G. M. Boh, Erie; A. A. Raymond, 
J. Y. C. Advisory Committee: E. E. Chapman, A. T. 
* S. F.; J. D. Clark, C. & O.; J. N. Clark, Sou. Pac.; 


The Railroads 


The problem of solid fuels pro- 
duction and distribution created 
by the enormous war demands, 
so far as it affects the supply 
of coal for locomotive consum 
tion, centers primarily about the 
scarcity of Southern Appala- 
chian coal. The character of 
this coal, which originates in 
southern West Virginia, eastern 
Kentucky, and adjoining regions 
of Virginia and Tennessee, is 
such as to place it in great de- 
mand for byproduct and special- 
purpose use, in other words, for 
war purposes. This fuel, espe- 
cially from what is known to the 
coal industry as District No. 8, but including some from 
District No. 7, hàs heretofore been used by the railroads 
to the amount of about twenty million tons annually. 
This large consumption has of necessity been sharply 
curtailed so that special requirements of the war indus- 
tries may be met. 


Dr. C. J. Potter 


‘Why Alternative Coals? 


The Solid Fuels Administration for War has found 
it necessary to divert 1,680,000 tons more of these 
high-grade Appalachian coals from plants using them 
for generating steam to steel plants using them for war 
materials. The diversion, starting immediately, will total 
about 420,000 tons per month for the next four months. 
Some steel-plant stockpiles are down to a very few days’ 
supply. The average stockpiles of the thirty plants to 
„Which the coal is being diverted contain only 15 days’ 
supply. The purpose of the diversion of the coal is to 
build up these stockpiles to an amount which the Solid 
Fuels Administration considers the minimum level of 
safety at this time: 

Accordingly, coal of byproduct quality is being diverted 
from specified industries, including railrodds, electric 
power utilities, water plants, and others where the coal 
is used for general steam application. 

In looking about for consumers whose equipment was 
adaptable to the use of alternative fuels, the eye of the 
Administration fell upon the railroads among others, 
and for two important reasons. First of all, the railroads 
are enormous consumers of coal, using about 23 per cent 
of the whole bituminous coal supply, or about 142,000,000 
tons annually. All domestic consumers combined use 
less bituminous coal than do the railroads. Byproducts 
and beehive ovens and electric power utilities use less, 
all other industrial plants consume less than do the 
railroads. The second consideration is that special coals 
are not essential for the production of steam, and the 
Steam locomotive especially is one of the most flexible 
types of combustion equipment. Locomotives making 
long distance runs have been accustomed for years to 
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M. A. Daly, Nor. Pac.; J. E. Davenport, American 
Locomotive Company; C. I. Evans, M-K-T; J. M. 
Nicholson, A. T. & S. F.; A. T. Pfeiffer, N. Y. C.; 
F. P. Roesch, Standard Stoker Company ; T. Duff Smith, 
Can. Natl.; W. J. Tapp, D. & R. G. W.; E. L. Wood 
ward western editor, Railway Mechanical Engineer. 


Can Take It! 


By Dr. C. J. Potter 
Deputy Solid Fuels Administrator for War 


Their determination to make successful use of 
alternative fuels highly commended—Associ- 
ation cited for its emphasis on the 
training of firemen 


burning many kinds of coal from widely separated 
regions of the country. Locomotiye fire-boxes and grates 
have been so developed that they will burn a wide variety 
of kinds and sizes of coal. These are the reasons why it 
became necessary for me, as Deputy Solid Fuels Ad- 
ministrator, to restrict the railroads' use of the scarcer 
coals from Districts 7 and 8, and to insist on a greater 
use of the alternatives. 


The Response of the Railroads 


The response of the railroads has been most gratifying, 
I will not say you experienced little inconvenience. Some 
locomotives slowed down, and others came to a dead 
stop. Engine crews accustomed to the use of high-grade 
coal had to be instructed in the use of alternatives. 
Some railroads found themselves compelled to buy their 
coal off-line. They had to change their stockpiles and 
move their equipment to other locations, adding to their 
operating costs. All this came at a time when there was 
a greatly increased tempo in the national life, accompanied 
by vast troop movements and the running to and fro 
of multitudes about the country. War supplies in enor- 
mous quantities were being thrust out of the land in two 
opposite directions. Necessary cross-hauling was mount- 
ing at a terrific pace. Every available locomotive was 
brought into service. Much re-servicing was required, 
and the training of green crews became necessary.  . 

You charged all this up to the war, and drove ahead, 
making new records in passengers carried and freight 
tonnage hauled. You made good use of the coal supplied 
you. You have accomplished wonders with strip-mined 
coal, and it is the railroads which have kept the strip- 
mines running the year around, instead of as a 
industry which they were heretofore. Some burning 
equipment had to use the lower grades of coal, and the 
versatile locomotive responded creditably. You have 
mixed anthacite fines with your bituminous coal, getting 


them away from the mines where they were impending 


production. You have made good use of slack coal. 
To use these alternative grades of coal you have had to 
set aside to some extent the primary objective of your 
Association, namely the proper and economical opera- 
tion of the locomotive," and it is this sacrifice which calls 
for the special commendation of your Government's 
Solid Fuels Administration. Railroads in the past have 
used caution to obtain the best grades of coal available 
for their needs, exercising great care in their selection. 
Now in accepting unfamiliar kinds, qualities and sizes 
of coal, economy has yielded first place to availability. 
But you have not sacrificed economy entirely. In spite of 
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the hardships encountered, you have studied arid tested 
alternatives thoroughly, determined to get the best pos- 
sible value out of them. 

I am well aware that alternatives could be burned to 
greater advantage if the same kind could be obtained 
right along. Unfortunately the available supply varies 
from time to time. Your firemen say they no sooner get 
accustomed to one grade of coal than they suddenly find 
themselves confronted with a different kind. They have 
to experiment with and learn to utilize many kinds of 
coal. However locomotive engineers have had for many 
years to make allowances for the differing physical and 
chemical properties of coals available in different regions 
of the country. Hence you are better prepared to meet 
the changes in available supply than are other buyers and 
burners of coal. Your whole past study of the economy 
of fuels has stood you in good stead at this time of radical 
changes, and your experience has been of great service 
to The Solid Fuels Administration in solving some of 
the difficult problems of distribution. 

Some sweeping changes have been made, and others 
‘will be made to suit the changing demands of the war 
production effort. Two of the large eastern railroads 
have used Illinois coal all the way to the Atlantic sea- 
board. Western Kentucky coal is moving northward to 
supply the Canadian railroads. As Alabama coal will 
be short this winter, southern roads will have to depend 
more on coal from Illinois and Western Kentucky. Illi- 
nois coal will also supplant Eastern coal over Great Lakes 
docks for railroads in the north central portion of the 
United States. Western roads that have been using Colo- 
rado and Wyoming coals on the western end of their 


The Road Foreman and Diesel Locomotives 


The education of enginemen 
in the operation of Diesel-elec- 
tric locomotives is the responsi- 
bility and obligation of the oper- 
ating company and its road fore- 
men. This type of motive power 
is a radical departure from that 
with which enginemen are famil- 
iar and these men, many of 
whom have spent years operat- 
ing steam locomotives efficiently 
and safely, must, with the incep- 
tion of Diesel power, learn a new 
operating technique. Further- 
more, they must also be given 
W. D. Quarles, instruction in the road main. 
Chairman tenance of Diesels. This re- 
quires an elementary knowledge of electricity and elec- 
trical control apparatus, as well as a conception of 
Diesel-engine. principles. 

This education, or information, must be disseminated 
in a manner that will be of value and will not tend to 
confuse the enginemen. It is generally customary, when 
an operating company adopts Diesel power, for the first 
locomotive or unit received to be sent on an exhibition 
trip over the railroad system. Stops are arranged at 
each seniority terminal where engineers and firemen are 
afforded an opportunity to inspect the equipment. 

When the locomotive is placed in service, it is necessary 
for the road foreman to ride the locomotive and to give 
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runs and southern Appalachian coal on the eastern ex 
will now have to carry western coal further east, ax: 
load at the eastern end with alternative coals. 

The peculiar emphasis you have placed on the trainig 
of firemen, both the old men and the new recruits, is d 
special credit to your Association. Changes of thema 
value in different kinds of coal, the greater time require. 
to build a hot fire and get the locomotive started wii 
some of the alternative fuels, the difficulties of maintain 
an even fire, the nuisance of ash and caking qualities, t 
increasing danger of burned out grates, changes in qux 
tity of air for combustion, requiring careful regulating c 
the thickness of the firebed, and countless other facion 
have demanded re-education of engine crews. Such item 
enter materially into your increased costs of locomoti 
operation. You have added also the costs of more low 
motive inspection and servicing. The extra work it nea 
to the engine crews represents their contribution to ti 
winning of the war. 

You will get enough coal to keep your engines runnin 
full steam, the war needs of the world require that.“ 
you will continue to be tolerant about the kind, size ani 
location from which your coal comes, and use it to t 
best advantage, your work will be commensurate wii 
that of the men in the armed forces. 

The Solid Fuels Administration will do all in its powe 
to help you. It has taken no steps without full consult 
tion with the industry in all its branches, including ty 
railroads. However, the coal shortage is serious, as 
more sacrifices will have to be made. Even after t: 
war, alternatives may have to be used for a while, wil 
the stockpiles of the better kinds can be built up again 


Education of enginemen aided by personal su 
vision, instruction, pamphlets and 
instruction ,cars 1 


instructions to the engine crew in its operation. Th 
delivery of locomotives from the manufacturer is 

so spaced that some of the crews can be qualifi 
operate the locomotives without the assistance 
road foreman, leaving him free to ride with other 

as the new equipment is delivered. 

. General education can best be accomplished by meats 
of an instruction car, either that of the manufacturer “ 
of the operating company. The coming of this car sho 
be well bulletined in advance, giving dates and hows 
of classes at each seniority terminal. The length of sa 
for the instruction car is usually two weeks at each por! 
visited. The lectures given should cover the fuel œ 
lubricating oil and cooling water systems of the Diese 
the make-up of the engines and troubles usually exper 
enced in operation. Elementary electricity, the varios 
control devices, traction motors and main generators 2X 
the trouble that may be expected with these parts of tit 
locomotive must also be discussed. Train handling vi? 
Diesel- electric locomotives, including throttle manipul- 
tion and, in the case of freight locomotives, transitit 
manipulation, should be included in these lectures. Th 
individual classes should be made interesting and not te 
long. They should be well illustrated, using stereoptic 
slides, talking motion pictures, printed diagrams, cutaw2* 
and blowups. Where at all possible, actual pieces ^ 
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uipment should be shown so that enginemen can exam- 
2 them and ask questions concerning their relation to 
eration. Time should be allowed during each class for 
scussion and questions. It is the duty of the road 
*eman to see that his men attend these classes and that 
record of attendance be kept. 

To supplement these instruction classes, a book of in- 
mation in the form of questions and answers, published 
the railroad company, can be furnished the engine 
'ws and will be of inestimable value in the operation of 
esel-electric locomotives. These questions and answers 
ld cover the engine, electrical system, and steam 
aerators. Since the brake systems are different from 
it of steam power, it also should cover HSC and 8-EL 
x brake equipment. The books can be small and 
ily carried in the pocket so that enginemen can refer 
them when on the road and away from assistance such 
would be found in the terminals. Several failures 
1 near failures have been prevented by engine crews 
ving these books handy for ready reference. 


Another method of education is that of furnishing the 


zinemen with information covering engine and loco- 
tive failures. It should be understood that the sole 
rpose is for education and to add to the engineman's 
owledge of Diesel operation and not as criticism 
crews. "This information can be published in bulletin 
m. The date and engine crews’ names are omitted. 
should show the point where the failure occurred, 
iether tonnage was reduced or locomotive given up, 


Organization for 


On a large number of railroads 
a special fuel supervisory organi- 
zation has been in existence for 
a long time. The continuance of 
such organization would indi- 
cate that results have been com- 
mensurate with the efforts and 
expense. The methods used in 
providing fuel supervision are 
not uniform. Usually some de- 
partment head and his subor- 
dinate officers are assigned to 
the task of providing supervi- 
sion that will prevent wasteful 
and injudicious use of the loco- 
motive fuel. ` 

Records indicate that the cost of coal for steam loco- 
otives on Class I railroads for the year 1943 amounted 
$376,554,463, fuel oil for steam locomotives $114,476,- 
.6, Diesel fuel $11,144,004, a combined total of 
124,934,594. Instances have been known where an 
nnion prevailed that there is no need of being alarmed 
out the fuel cost as it is an unavoidable operating 
‘pense and no more fuel is used than is needed. Those 
miliar with the details of railroad operation are fully 
ware of the fact that it is not easy to reach a point 
here no avoidable fuel waste exists. Nearly every 
regularity or lack of proper planning in the railroad 
ration will adversely affect the fuel record. Type of 
lotive power, method of maintenance of motive power, 
ack conditions, train dispatching, regulation of tonnage, 
egree of skill of engineers, firemen and trainmen and 
number of other phases of operations vitally affects 
de fuel record. Therefore, in order successfully to 
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cause of failure and the remedy applied or what pre- 
ventive measures could have been taken. This type of 
instruction is of vital interest to engineers. ; 

Once an engineer has been qualified for Diesel-loco- 
motive operation he should not be considered a finished 
product and forgotten. On the contrary, he should be 
ridden. with and his method of operation observed. In 
this way, if the engineer has had the wrong impression 
of handling, he can be corrected. It is well known that 
when an engineer makes his first few trips on a Diesel 
locomotive under the guidance of the road foreman, 
only so much of the information given him will be re- 
tained. Something may be overlooked or misinterpreted 
that has an important bearing on operation of the equip- 
ment. These follow-up trips after he has more confidence 
in himself and has become more familiar with the loco- 
motive will be of great value. 

An operating company, that has gone in seriously for 
Diesel power, should have a well equipped instruction 
car and this car should be used continually. 

Through progressive examinations, firemen and pros- 
pective engineers will acquire knowledge of the Diesel- 
electric Locomotive comparable to that of steam. Where 
these examinations have been revised to contain questions 
on the Diesel engine, electric transmission, control .cir- 
cuits and steam generator, the results obtained have been 
worth while. 

The report was signed by W. D. Quarles (chairman), 
general mechanical instructor, A. C. L. 


Fuel Supervision 


By Theo. Olson, 


Superintendent motive power, Chicago Great Western 


Can officers of other departments conserve fuel 
effectively without a fuel department? 


afford intelligent supervision to produce the most judi- 
cious and economical use of locomotive fuel, it is neces- 
sary for those assigned to such responsibility to have a 
thorough knowledge of all phases of both the mechanical 
and transportation departments’ functioning in the terri- 
tory to be covered. 

The fuel. record produced has often in the past been 
referred to as a true indicator of the efficiency of opera- 
tion. There are arguments for and against such a view- 
point. There are many other important records which 
also serve as indications of the efficiency of railroad 
operations such as gross ton miles per train hours, loco- 
motive and car miles per day, ratio of operating expense 
to revenues, etc. There may be conditions prevailing 
under certain circumstances that will make it necessary 
to sacrifice on fuel to accomplish some other objective 
of still greater importance to the operation generally. 
This emphasizes the fact that fuel supervision requires 
men of mature judgment and thorough knowledge of the 
subject. 

If fuel supervision is directed by executive officers who 
control all other important phases of the operation, it is 
reasonable to believe that the fuel problem will receive 
attention through various subordinate officers commen- 
surate with its importance. Nevertheless, there still 
appears to be considerable merit in the existence of an 
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organization specializing exclusively on locomotive fuel 
economy. One reason that will justify such organization 
is the fact that avoidable fuel waste is not always easily 
detected without a thorough check-up and research which 
time does not permit executive and subordinate officers 
to handle. Fuel savings generally require attention to 
details and application of economy principles. If these 
characteristics are exercised thoroughly in the use of 
fuel, invariably the same care will be afforded other mate- 
rials and duties not directly related to fuel economy. 
There has never appeared to be any evidence that super- 
visory officers, while primarily engaged in this work, 
have prosecuted fuel economy in a manner that caused 
interference with or became detrimental to any other 
department and functioning of general operation. 

In summarizing the reflections on the subject the 
following conclusions may be derived: 

First, if the field is large enough to warrant one or 
several officers devoting their entire time to fuel super- 
vision, it is believed that more effective results will be 
obtained. In order to obtain results in correcting any 
wrong practices in any department involved, the fuel 
supervisory organization will need the support of an 
officer with authority to deal with and correct irregular 
practices that cause fuel waste, whether in the mechanical, 
transportation or maintenance-of-way departments, 


Report of Committee on Coal-Firing Practice 


The design of grate has a bear- 
ing on maintaining fire condition 
which will permit the extension 
of runs without fire cleaning. 
No one type of grate can be 
adopted universally. Grates 
should be shaken lightly and as 
often as necessary to keep the 
fire at a depth not to exceed 8 
in. 

Many railroads have estab- 
lished fire and ash-pan cleaning 
points fitting in with some oper- 
ating condition whereby there 
is no time lost in keeping fires in 

W. C. Shove, proper condition and permitting 
Chairman extended locomotive runs. Other 
railroads have a relay system where the locomotive is 
taken from a train and serviced and again dispatched 
as soon as requirements demand, as a result of which the 
average daily locomotive mileage is increased. 

It is necessary to here repeat parts of previous papers 
on Locomotive Coal Firing Practice and this we do with 
apologies to past committees. 

. It is felt that co-operation between the engineer and 

fireman is of the greatest importance. There are times 
when the fire may get light on the back grates. Fireman 
should notify the engineer to that effect so that he can 
work the locomotive accordingly or close the throttle and 
drift until the fireman corrects the condition. 

The design of the firebox, grate, and quality of coal 
governs the type of fire to be used. If the firebox is de- 
signed with a level grate, very little, if any bank is re- 
quired. However, on fast schedules, with a sloping grate 
and thin fire, there is a tendancy for the fire to shift 
or drift forward, and it may be necessary to maintain 
a small bank under the fire door and in the back corners. 
It is recommended that the building up of fires at initial 
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Second, in the event that a special fuel supervisor 
organization is not set up and in lieu thereof fuel supe 
vision is handled in conjunction with other supervisor 
duties by transportation- and mechanical-departme: 
officers, the subject of fuel economy should be give 
definite recognition. It should be on the discussion pr: 
gram on all staff meetings of transportation, mechanic 
and maintenance-of-way officers. Special fuel meetin 
should be held at which all employes concerned direc 
and indirectly should be. afforded an opportunity 
attend. Special provision should be made for train 
new firemen to make them understand their responsibilti 
and opportunity for making themselves valuable employ 
to the railway by saving some fuel each day or trip. 

Irrespective of what method is used in carrying à 
fuel supervision, whether it be through a separatd 
designated department or carried on in conjunction wit 
other supervisory duties by all officers or by a group: 
designated officers, the success of the program still di 
pends largely upon the men handling the work. In cam 
ing on this work, it is of greatest importance to enja 
full cooperation of all departments. Fuel supervisa 
requires the best supervisory material available to efa 
tively explore and bring to light the many obvious as wd 
as obscure opportunities for savings that are embodis 
in the field of railroad fuel consumption. 


Principles of good firing practice reiterated 
they apply to long runs i 


starting points and the firing of the locomotive 
the yard before the trip is started be done with a 
After a fire is once set, with the fuel bed burning 
and the brick arch hot, there does not seem to be 
as much liability of spoiling the fire. Many bad fires 
created leaving terminals by crowding the fire before thx 
arch is heated. As a possible remedy for this, it 
recommended that where boiler and water conditios 
permit, an effort be made to start on the run with enougt 
water in the boiler to permit the loss of boiler water ur 
the arch is hot and relieve the inclination on the part d 
the fireman to crowd the fire. 

The most economical method of boiler feeding is u 
operate the feedwater pump or injector continuously, 9| 
as nearly so as possible, and adjust the feed according 
to the condtion of the run. It is recommended that o 
leaving the initial terminals the injector be used the firs 
few miles in preference to the feed-water heater, or wt 
such time as the arch is hot and the fire is set. 

The proper method of firing with a stoker is to watt 
the supply to the point of distribution and at short inte- 
vals observe the volume being delivered to the firebox 
The percent of fines should be closely watched and tht 
jets regulated to get the best distribution. If any irr 
ularities are noticed such as banks, drifts under th 
arch, or light spots, steps should be taken to correct tht 
condition before it causes a bad fire, clinkers and los 
steam, with a resultant engine failure and train deir. 
With wet coal, increasing the volume of coal witht 
increasing jet pressure causes coal to fall to the rear d 
the firebox and many times causes the distributing plat | 
to cake or carbonize. Where this difficulty occurs 
high jet pressures are used, the forward end of the fire 
must be watched closely to avoid plugging the arc 
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regular size and weights of different grades of coal 
ten require frequent jet pressure changes. 

Road foremen, fuel supervisors or instructing firemen 
ist insist upon co-operation in the cab and know that 
ginemen and firemen understand their jobs and do their 
ork in an efficient and economical manner. This may, in 
me instances, require a personal demonstration by the 
pervisor. They should also see that enginemen check 
e mechanical condition of the locomotive and make a 
port on the prescribed form at the locomotive terminal 
all work necessary. A poor performance by a locomo- 
re crew is a reflection on the ability of the supervisor. 
One railroad favors a special work report to be used 
the. road foreman to keep general roundhouse foremen 
id master mechanics advised of mechanical defects. 

At locomotive terminals, supervisors should assist 
comotive foremen in the education of fire cleaners and 
comotive watchmen in doing their job properly, as a 
ell-prepared fire is the beginning of a successful trip. 


The report was signed by W. C. Shove, (chairman), 
general road foreman of engines, N.Y.N.H. & H.; O. L. 
Lean, shop superintendent, Bangor & Aroostook; Clark 
Harding, road foreman engines, L. & N.E.; W. E. Small, 

chief fuel supervisor, & F. X. Jones, supervisor fuel and 
locomotive operation, Erie; W. D. Quarles, general 
mechanical instructor, A. C. L.; J. H. Simmons, super- 
visor fuel and locomotive performance, N. Y. C.; 

Morris, supervisor fuel and locomotive performance, C. 
of N. J.; S. M. Roth, supervisor locomotive performance, 
Western Maryland; C. B. Curtis, road foreman of en- 
gines, R. F. & P.; W. R. Sugg, general supervisor air 
brakes, Mo. Pac.; H. T. Clark, supervisor of locomotive 
operation, B. & O.; A. Baxter, master mechanic, Utah 
Ry.; W. E. Beaver, general road foreman of engines, 
Southern; R. A. Reeder, superintendent fuel and loco- 
motive performance; J. G. Crawford, fuel engineer, C. 
8 5 e " . Mattise, general road foreman of engines, 


Firing Oil-Burning Steam Locomotives 


One railroad in the Southwest 
reports on the situation today 
with respect to hiring and 
training new men as follows: 
"Prior to the present man- 
power shortage, it was our prac- 
tice to consider only applicants 
within the age range of 21-28 
who had completed a high-school 
education or better. The suc- 
cessful applicants were required 
to make not less than three stu- 


as were considered necessary in 
the judgment of engineers under 
whose jurisdiction they were 
placed. In short, an applicant 
AE was not given employment as 
a fireman unless he was pronounced qualified by at least 
three road engineers with whom he worked. 

"The advent of the manpower shortage necessitated 
the renmoval of certain restrictions in order to permit 
greater flexibility for employment purposes. Under 
present conditions, educational requirements have been 
relaxed to the extent that applicants having an eighth- 
grade education are extended consideration for employ- 
ment, provided of course they can successfully pass the 
physical requirements. To offset the lowering of edu- 
cational requirements, certain practical training has been 
substituted. Applicants for positions as firemen are 
now placed on the following assignments before being per- 
mitted to make any student trips: Two days with loco- 
Motive fire lighter in roundhouse; two days with cellar 
packer; two days at sand house and inbound tracks, 
obtaining instructions in connection with filling lubri- 
cators and general servicing of locomotives. 

“After this training, applicants make three student 
trips in yard service and spend two days in local freight 
service. They are required to make four more trips 
in pool freight service, depending upon their aptness. 

t least four approvals must be had from engineers, after 
which applicant is required to submit written examination 
on rules, signals, etc. Examination is graded and supple- 
mented with such oral instructions as are deemed neces- 
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dent road trips or as many more 


Quality of oil affects firing practice and firemen 
must be alert to differences to assure 
good engine performance 


sary by the examiner. After thirty days service as fire- 
man, he is required to make written corrections in the 
answers originally submitted." 

On one road, the shortage of firemen on one district 
was so acute that it was necessary to put new men on 
the board before making any student trips and send a 
road foreman or fuel supervisor with them. This had 
the advantage that the new men became qualified in 
much less time, but it had the disadvantage of tying up 
the supervisors. nem 

The proper heating of the fuel oil has been somewhat 
of a problem on nearly all oil-burning railreads. The 
shortage of fuel oil.necessitated that the railroads use 
large quantities of high-gravity, low-viscosity fuel oil, 
whereas, before the war, they used low-gravity, high- 
viscosity fuel oil. When firemen attempted to fire the 
high-gravity, low-viscosity oil, which is generally referred 
to as light oil, at the same temperatures as required for 
low-gravity, high-viscosity oil, usually referred to as 
heavy oil, trouble would be experienced due to the oil 
gassing. This results in excessive fuel consumption, 
black smoke, badly sooted flues, poor steaming and, in 
some instances, running out of oil. 

When light, high-gravity, low-viscosity oil is heated 
to temperatures required for heavy, low-gravity, high- 
viscosity oil, it flashes immediately when leaving the 
burner, and the flame will not reach the flash wall or 
fill the back end of the firebox. When this condition 
prevails, the steam pressure starts to drop, the fireman 
instinctively increases the flow of oil to the burner, and 
the net result is black smoke, sooted flues and excessive 
fuel consumption. The proper heating and firing of 
light oil has required constant supervision by road 
foremen and fuel supervisors to instruct the older and 
experienced firemen, as well as the new and inexperienced 
men. The simplest method of determining whether the 
oil in the tender tank is light or heavy is to raise the 
measuring rod amd observe how the oil runs off the rod, 
when the oil is cold or moderately heated. If the oil 
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runs off the rod rapidly, it is light and will require very 
little if any heat. On the other hand, if the oil clings to 
the rod and runs off slowly, it is heavy oil and will require 
heating to high temperatures for proper combustion. 
The situation, with respect to light fuel oil, has materially 
improved within the last year. At the present time, the 
railroads are able to purchase low-gravity, heavy’ fuel 
oil in sufficient quantities to meet nearly all of their 
requirements. 

Thermometers for gauging oil temperatures on oil- 
burning locomotives have been applied on some loco- 
motives on a few railroads. Reports from the railroads 
which have or are using thermometers indicate the results 
have not, in all cases, been satisfactory. There is con- 
siderable difference in opinion regarding the location 
of the thermometer bulb. On some installations, the bulb 
is located in the oil line near the burner, while other in- 
stallations are made with the bulb located in the oil tank. 
The cost of maintenance of the thermometers has been 
reported high, and frequent calibrations are said to be 
necessary to keep the thermometers reading correctly. 

One railroad installed an automatic heat control in 
connection with the oil heater on one locomotive, but, 
due to the variety of oil used, some of which required 
high temperatures and some low temperatures, the use 
of the device was abandoned. 

A report from one railroad states that duplex gauges 
with a range from 0-200 Ib. have been installed on oil- 
burning locomotives, for the fireman to check the steam 
pressure used for atomizing the oil and the steam pres- 


sure used for heating the oil. There is not suffici 
information available for the committee to recommend 
installation of these steam gauges. | 

In connection with new developments in locomotive 
oil-firing practice and fuel economy, the committee re- 
ceived some information concerning a device applied 
a few locomotives on a southwestern railroad. This de- 
vice consists of a thermostat to control the temperature 
of the oil flowing to the burner and a series of metalli 
elements or plates inserted in a 4-in. pipe or tubing. 
This 4-in. pipe is inserted in the oil line to the burner. I 
is about four or five feet long. It is claimed that as 
hot oil passes over the metallic elements, the molecul 
structure of the oil is changed by a catalytic reacti 
which takes place between the oil particles and 
metallic elements. It is claimed that the catalytic reaction 
reduces the size of the molecules of the oil and results 
in better combustion, less smoke, soot, and carbon, a 
reduces the fuel consumption. Inasmuch as no data is 
available to substantiate any of these claims, the com- 
mittee is making reference to it for information only. 

The report was signed by E. G. Sanders (chairman). 
fuel conservation engineer, A. T. & S. F.; G. E. Ander- 
son, general fuel supervisor, G. N.; F. R. Denney, me- 
chanical engineer, T. & P.; C. I. Evans, M.-K.-T.; J 
L. Fallwell, general road foreman of engines, M. P. 
Frank Kurz, fuel engineer, S. P.; H. L. Malette, road 
foreman equipment, St. L.-S. F.; A. A. Meister, fue 
agent, S. P. and F. L. Ryan, district road foreman er- 
gines, S. P. 


Alloeation of Fuel to Classes of Service 


[The Committee on Fuel Rec- 
ords and Statistics recommended 


factors for equating fuels and 
power to coal equivalents which 
the committee and the associa- 
tion has been interested in for 
the past two years has been 
sufficiently exploited so that the 
facts are widely known, and rec- 
ommends that the matter be not 
followed up further for the 
present. This is based on the 
returns received from a letter 
to 21 Class I railroads which 
continue with the equating of 
fuels on an unmodified basis of 
relative thermal values. Only five responded and only 
two of these agreed that 145 gals. of fuel oil for oil-burn- 
ing locomotives per ton would be more accurate than the 
established 168 gals. per ton.—Eprron.] 

The committee has reviewed with the principal Class I 
railroads their present practices with respect to the 
allocation of locomotive fuel to yard service, road freight 
service and road passenger service, the Form OS-E 
Items 2-07, 2-13 and 2-22. 

In answer to our questionnaire thirty-six roads have 
described their procedures in the matter of allocation of 
locomotive fuel to the classes of service. These are found 
to follow two general methods: 

Method A—Accumulation of recorded charges to indi- 
vidual locomotives, separated by classes of service, with 
adjustment to inventory, thus providing for a prorate of 
the total actual fuel disbursement to the classes of service 
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that the matter of conversion * 


A few railroads still are without fuel performance 


statistics by operating divisions 


for accounting purposes and for statistical purpose: 
Thirty roads out of the total of thirty-six reporting fol- 
low this method. . 

Method B—Starting with the total actual fuel disburse- 
ment on the railroad, the allocation to classes of service i: 
made by the application of formulae based upon straight 
locomotive mileage, reconstructed or equated locomotive 
mileage, locomotive ton mileage, equated locomotive to: 
mileage, or a combination of such factors, or the assigr- 
ment of summer and winter fuel-consumption units to 
yard and passenger services to obtain the allocation t: 
those services, leaving the balance to freight service, œ 
the assignment of arbitrary fuel consumption per loco- 
motive mile to passenger and yard service, leaving tht 
balance to freight service. Four of the thirty-six report- 
ing roads follow this method on a system basis and do no: 
prepare fuel performance statistics by operating division: 

Two of the thirty-six reporting roads follow Metho: 
A for purposes of statistical statements by operating 
divisions and Method B for system accounting purposes 
and reports on Form OS-E to the I. C. C. 

[The committee records in detail a considerable range 
of differences in various phases of fuel accounting prac- 
tice of the reporting roads.—Enbrron.] 

Method B in its variations will be recognized by ou 
members as an effort to obtain, for accounting purposes by 
calculation on a system wide basis, an allocation of loco- 
motive fuel to the respective classes of service that wil! 
approximate as closely as practicable the actual alloca- 


Railway Mechanical Engineer 
NOVEMBER, 1944 


= 


ion obtained at some former period by the use of Method 
1. No road that obtains its allocation by Method B 
ttempts to apply the result to statistical statements of 
ael performance by individual operating divisions and 
can be readily demonstrated on any road by calcula- 
ion of the data for some selected month that it is im- 
ractical to do so. In fact on the roads that use Method B 
or accounting allocation but still consider divisional 
tatistics to be valuable, Method A is used for the statis- 
ical purpose. 

The committee inspected the results of setting up actual 
ystem and divisional monthly unit fuel consumption in 
he different classes of service, determined by Method A, 
n comparison with corresponding calculated unit fuel 
nsumption determined by applying some of the formu- 
as now in use and suggested modifications thereof, 
‘lassified as Method B. 

In the case of each formula studied the calculated units 
or the greater proportion of the operating divisions on 
rach road so studied have been found to vary in value, 
ibove and below that of the actual units, by such wide 
percentages that it is impossible to avoid the conclusion 
that no such single formula can be developed, that will 
produce results consistent with the actual performance, 
determined from records of disbursement to individual 
locomotives, on different divisions with different oper- 
ating conditions or even on the same division when 
changes occur in operating conditions from month to 
month. This conclusion is supported by the fact, brought 
out in our report, that the few roads that use these 
methods of calculation for the allocation of locomotive 


fuel to the classes of service on a system basis make no 
attempt to apply them to the preparation of statistics for 
operating divisions. 

It is unnecessary to defend to the members of this 
association the practice, which most roads are following, 
of providing statistics of locomotive fuel performance by 
operating divisions. It must appear obvious to any one 
of us who has any first-hand interest in activities for pro- 
moting the economical utilization of locomotive fuel, 
that to be effective our supervision must be directed to 
the particular operations where it can be expected to 
produce the best returns, and that if no systematic infor- 
mation concerning detail performance is regularly made 
available no adequate control over this feature as a whole 
can be practicable. : 

The committee, therefore, advocates the recording of 
fuel disbursements to individual locomotives, identified 
as to class of service and operating division, as the only 
satisfactory basis for the allocation of locomotive fuel to 
classes of service and to operating divisions on our 
railroads. i 

The report was signed by E. E. Ramey (chairman), 
superintendent fuel conservation, B. & O.; P. E. Buet- 
tell, fuel supervisor, C. M. St. P. & P.; J. G. Crawford, 
fuel engineer, C. B. & Q.; J. R. Jackson, engineer tests, 
Mo. Pac.; H. Morris, superintendent fuel and locomotive 
performance, C. of N. J.; E. G. Sanders, fuel conserva- 
tion engineer, A. T. & S. F.; W. R. Sugg, general super- 
visor air brakes, Mo. Pac.; W. J. Tapp, superintendent 
fuel conservation, D. & R. G. W., and R. J. Tucker, 
assistant to fuel supervisor, C. & O. 


Passenger and Freight-Train Handling 


In handling long passenger 
trains, the problem of slack con- 
trol is much the same as with 
freight trains. To handle long 
trains smoothly requires long 


of the effect of slack action, and 
also constant vigilance and 
knowledge of track conditions. 
Most rough handling occurs at 
low speed, and extreme care 
must be used to avoid heavy 
brake applications at low speed. 


Stopping Trains 


Stopping from High Speed— 
When approaching stops at high 
Speed and while working steam the train brakes should 

applied with a split reduction, keeping the engine 
brake released, making the initial amount drawn from 
the brake pipe about 7 to 10 Ib. and following with a 
similar amount of reduction as soon as practicable after 
the blow at the brake valve exhaust ceases and train 
slack has become adjusted. When the speed has de- 
creased somewhat, ease off the throttle to an amount 
Sufficient to keep the train slack stretched at the lower 
speed, then commence to graduate off the brake by mov- 
ing the brake-valve handle momentarily to release posi- 
tion and then to lap. Additional graduations, as may be 
found necessary, may now be made by moving the brake- 
valve handle from lap position to running position, and 
back to lap, endeavoring to have the brakes practically 
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practice and keen observation. 


Selections from Air Brake Committee report 
which presents in detail methods of dealing 
with heavy high-speed passenger 
and freight trains 


released as the locomotive reaches the stopping point. 

Graduating Off Brake-Cylinder Pressure—With en- 
gines equipped with ample air-compressor and main- 
reservoir capacity and modern feed valves, such as Type 
M, the time to remain in release position is very brief on 
long trains and the use of release position is unnecessary 
on trains of less than eight cars. 

Handling Brake Valve Making Graduations—Do not 
attempt graduated release unless at least a 15 Ib. total 
brake-pipe reduction has been made. 


Do not make any further graduated releases when 
brake-pipe pressure has been restored to within ten 
pounds of standard pressure. When making graduated 
release stops, care should be exercised not to over- 
graduate the brakes and thereby make a re-application 
necessary at low speed. 


Number of Graduations Permissible—When making 
graduated release stops, the number of graduations per- 
missible depends on brake pipe pressure and total brake- 
pipe reductions. From a 15-lb. reduction, make one 
graduated release and when returning brake valve to lap 
position, the brake pipe pressure should show about a 
five pound increase. From a 20-Ib. reduction, make two 
graduated releases, and from 25-lb. reduction, make three. 
The number of graduated releases should not exceed 
three to obtain the best results, based on 90-Ib. brake-pipe 
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pressure. With a full service reduction of 35 Ib. from 
110-lb. brake-pipe pressure, five graduations may be 
made. Where there is liability of wheel sliding, the en- 
tire train should be on sand before speed is low or the 
brake application is at all heavy and the rails should be 
kept sanded to the stop. Failure to accomplish this is 
liable to cause, rather than prevent wheel sliding, as when 
wheels are once sliding, sand will not start them re- 
volving, but will rapidly cause large flat spets. 

If using sand for the sole purpose of preventing whee! 
sliding, near the completion of a passenger train stop. 
the sand should not be started running until after the 
brakes are applied, preventing, as far as possible, any 
sand getting between the shoes and wheels. Sand once 
started should not be shut off until train stops or brakes 
are finally released. It should be under the entire train 
before brakes are applied. 


Starting Passenger Trains 


Taking Slack—When taking slack on passenger trains, 
the driving wheels should not be turned more than one- 
fourth turn backward. The independent brakes should 
then be applied and held applied, and cylinder cocks 
opened where permissible until after the reverse lever 
is in full forward motion, brakes should then be re- 
leased and throttle opened promptly but gradually with 
sand running on rail. Avoid slipping engine, for when 
engine slips the slack runs in and when engine again 
starts to pull, the slack will stretch out with a jerk. 

Reducing Speed at Restricted Speed Curves—To ob- 
tain the smoothest and most comfortable operation on 
curves, speed should be reduced to that permitted by 
speed restriction and brakes released just before entering 
the curve. . 

Switching Passenger Equipment—When switching 
passenger equipment, or occupied outfit cars, with road 
or yard engines, the automatic brake should be used 
exclusively. When coupling engine and charged cars to 
cars not charged, make a full service brake pipe reduc- 
tion before the air is cut into the uncharged cars. 


Freight-Train Service Braking 


Information As to Make-Up of Trains — The engine- 
man and conductor should be informed of the make-up 
of the train before departing from the terminal. 

Charging Trains—In charging trains when there is 
no pressure in the brake system, before coupling to the 
train, place automatic brake valve in service position, 
exhausting all brake pipe air, building up maximum main 
reservoir pressure for volume to charge the train, and to 
prevent vent valve on engine moving to emergency posi- 
tion when angle cock is opened. When coupled and angle 
cocks are opened, place automatic brake valve in run- 
ning position. 

It must be remembered that a train of “AB” brakes 
takes more than twice as long to charge as a train .of 
“K” brakes, and also that the high capacity type M feed 
valve will charge the brake pipe much faster than air can 
flow through the feed grooves of either AB or K valves 
into the reservoirs. Maximum brake-pipe pressure on 
the engine does not indicate that all reservoirs are fully 
charged. To determine when reservoirs are charged, 
place automatic brake valve on lap and watch the brake- 
pipe gauge long enough to permit brake-pipe pressure to 
equalize with reservoirs. Brake-pipe pressure will fall 
until it equalizes with all reservoirs. 

Releasing Brakes and Starting—Do not attempt to 
start until ample time has been allowed for brakes to 
release. Keep the engine moving at a slow and uniform 
speed for at least 150 feet with 100 cars or more. After 
moving the brake valve to release the brakes, wait ac- 
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cording to the following table before attempting to 
Start: 


Wait 
Two minutes 
Three minutes 
Four minutes 
Five minutes 
Six minutes 


With train of 
80 cu» 
80 to 109 cag 
ie Says 100 to 120 cay 
EE 120 to 140 fa 
CC 140 to 160 aw 


Do not attempt to release the brakes on less than li 
cars with less than a 15-lb. reduction, nor 100 cars « 
more with less than a full service reduction. If the 
engine is equipped with type M feed valve, use running 
position to release the brakes in all cases. 

Speed in Starting—In starting freight trains, th: 
speed for the first train length should be low enough i. 
permit proper inspection by inspector or trainmen, a2! 
to permit trainmen to board train or caboose safely. — 

Starting With Two Engines on Head End—The sec 
ond engineman should allow the head engineman to star 
the train; if this is impossible, allow the head engine : 
almost stall before working steam or power on tt: 
second engine. 

Starting With Helper on Rear End of Train I 
helper engineman should be the first to use power. Trz, 
head engineman should be prepared to start prompti: 
and carefully when the slack is pushed into the head end. 
or when it is evident the helper has stalled. When 
necessary to take slack on a train with a helper on th: 
rear end, it should be done by the helper enginema: 
The head engineman should keep the throttle open 
little and be prepared to ease off promptly to prever `i 
the engine lunging forward when the slack is pushed ir | 

Taking Slack—When necessary to take slack to star 
a freight train, take one or two feet of slack, or else tak: 
the slack in the entire train. Take but little slack © 
slacking the entire train will allow the rear end to rur 
back, as on ascending grades. In taking slack with tw». 
engines on the head end, the lead engineman shou! 
take slack and start as much of the train as possible befo:: 
the second engineman begins using power. 


Stopping Freight Trains 


Service Braking of Freight Trains Up to 150 Cari 
All Loads, All Empties, or Loads and Empties Eveni 


.Mired—With No. 6 ET equipment, in making stop 


from 15 or more miles an hour, the train brakes should te 
applied with an initial brake-pipe reduction of six v 
eight pounds with engine throttle open, keeping engin 
brakes released. While the brake-pipe service exham 
port is discharging and train slack is being adjustec 
keep the throttle open. After brake-pipe exhaust end: 
and train slack has become adjusted, ease off throttl 
and drop reverse lever notch by notch, working ju: 
enough power to keep slack stretched as speed decrease 
The braking should begin at a sufficient distance from th: 
stop so that not more than 15 Ib. total reduction wou* 
make the stop, then, in order to avoid a run-out of slack 
at the stop. a final reduction of six to eight pounds shoul’ 
be made when 40 ft. from the stop, having brake-pipe a 
exhausting from the service port of the brake valve = 
the stop is made, thus avoiding a run-out of slack. Us: 
sand continuously for the last eight or ten car lengths. 
and allow engine brake to set with the final reduction 

In handling with No. 8 equipment, make the stop «: 
above, using first service position of automatic brake 
valve to make first reduction, except at speeds ove: 
forty miles per hour or with trains of less than 75 car: 
first service position may be by-passed, moving direct 
from running to service position with automatic brak? 
valve. 

On Diesel freight engines, to keep train slack stretche: 
while stopping or slowing down, the throttle should be 
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left in the sixth position while the brake is being applied 
and slack being adjusted. As soon as the brake is ap- 
plied, and when speed begins to reduce, the throttle 
must be reduced, keeping engine brakes released. 

When preparing to stop with power applied to engine 
and brakes applied to train, it is necessary to reduce 
the throttle as the train speed decreases. The transition 
lever must also be reduced as indicated by the transition 
meter. The throttle should be in idle 100 ft. before the 
engine comes to a dead stop. A final brake pipe reduction 
must be made when 40 ft. from the stop, the brake pipe 
air exhausting at time stop is completed, allowing engine 
brake to apply heavily with this reduction. 

Stopping Freight Trains, Loads Ahead—Where trains 
are composed of loads ahead and empties behind, they 
can be satisfactorily operated under the rules specified 
above, provided sufficient steam is used to keep the slack 
well stretched during brake action, and the engine brakes 
kept released. 

Stopping Freight Trains, Loads Behind Empties— 
(Braking trains up to 150 cars, approximately equally 


divided as to loads and empties. Empties ahead). Trains 


of this make-up should be stopped by gradually easing off 
the throttle and allowing the slack to bunch, then com- 
pleting the stop in the usual manner, permitting the 
engine brake to apply, keeping the slack bunched during 
the entire stop. 

Stopping Freight Trains From Slow Speed—When 
stopping from speed below 15 miles an hour, shut off 
power gradually and allow ample time for the engine to 
drift in slack (on Diesel-electrics gradually close in slack 
with engine brake) as much as it will before commencing 
to apply the automatic brake. Complete the stop by making 
a five or six pound brake pipe reduction. If the engine 
brake has been used to close in the slack, do not release 
it before making the automatic applications, as to do so 
would be liable to cause very serious damage by slack 
action, but keep brake-cylinder pressure low enough to 
prevent sliding drivers. Where time and distance do not 


permit handling as above, an alternate method is to apply 
the train brakes with light reductions, holding engine 
brakes released and working enough power to keep slack 
stretched. 

Making Stop in Back-up Movement—When making 
a back-up movement, and it is desired to make a service 
stop, enginemen will apply brakes lightly, using power 
until stop is made, keeping engine brakes released. If 
grade conditions are such that there is a liability of the 
slack running out and breaking train in two, sufficient 
number of hand brakes should be applied at rear of the 
train to prevent damage. 

Running Release—When braking train for slow-down 
use power to hold slack stretched and make a six to 
eight pound reduction (with No. 8 equipment use first 
service position and remain in first service until slack is 
adjusted, then go to lap) holding the engine brake off. 
After waiting for slack to adjust, follow with a light 
reduction to insure sufficient reduction of brake-pipe 
pressure to insure release. Then release brakes with 
brake valve in running position if engine is equipped with 
M or F type feed valve, closing off power with steam 
locomotive to that sufficient to protect the cylinders until 
slack is adjusted. If the brake-pipe reduction indicates 
excessive leakage and slack action is severe, do not make 
a running release. If necessary to stop, make a final 
reduction of six to eight pounds 40 ft. from stop, allow- 
ing engine brake to apply with the final reduction. 

Under no condition, after either a stop or a slow down 
has been made, should a release of brakes be attempted 
when a total brake pipe reduction of less than fifteen 
pounds has been made. 

Do not release brakes on trains of 40 to 60 cars at a 
speed of less than 10 miles an hour, on 60 to 100 cars 
at less than 15 miles per hour and over 100 cars at less 
than 20 miles per hour. 

The report was signed by W. R. Sugg (chairman), 
Mo. Pac., and C. J. Werlich, Westinghouse Air Brake 

O. 


Report on Utilization of Locomotives 


i The easiest locomotive utilization 
is organizing through runs, but 
where straightway distance is 
not available, distance can be 
obtained by quick turns. 

The key item in either of these 
schemes is supplies which only 
fit into the operating picture if 
the taking of supplies does not 
delay trains. The simplest 
answer is "take it with you," 
but water weighs too much to 
carry enofigh for long runs. 
Enough coal can be taken for 
long runs, but larger tenders are 
too long for turntables so that in 
organizing utilization of locomo- 
tives facilities enroute loom as a large item. For that 
reason this report discusses facilities delivering 5,000 gals. 
of water a minute and 43 tons of coal in 75 sec. without 
moving the locomotive. 

Passenger and freight locomotives conservatively use 
about 100 and 200 gallons, respectively, per mile, which 
means 800 to 1,600 Ib. per mile, so that 100 miles will 
mean from 40 to 80 tons and would require tenders from 
10,000 to 20,000 gals. of usable water with at least 3,000 
gals. reserve. If the run is 150 miles, of course, that 
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A survey of means for cutting down the time 
required to service locomotives enroute 


means 50 per cent more which makes quite a heavy tender. 

On the other hand, normal trains make from 10 to 
20 miles per ton of coal in passenger and freight service 
respectively, so that 100 miles would mean 5 to 10 ton. 
Thus a considerable mileage in coal can readily be taken. 
Generally, coaling facilities are more awkward to install 
at convenient places so that 500 to 600 miles of coal in 
passenger service at least can readily be carried through. 
Of course, the full tonnage of either coal or water is 


Locomotive Miles Per Active Locomotive Day During 1943 
Roads Operating the Largest Number of Locomotive Miles 


Passenger Freight Switch 
Miles Miles iles 
per per per 4 
day Road day Road day Road 
324 Santa Fe 147 Santa Fe 106 So. Pac. 
322 Union Pacific 144 Union Pacific 95 Santa Fe 
290 Sou. Pac. 134 Rock Island 94 Union Pacific 
285 At. C. L. 131 N. Y. C. 93 C. R. I. & P. 
273 C. R. I. & P 130 Sou. Pac. 92 B. & O. 
236 Pennsylvania 127 Southern 86 N. Y. C. 
235 C. B. & Q. 127 B. & O. 82 Pennsylvania 
227 B. & O. 121 C. M. St. P. & P. 81 C. M. St. P. & P. 
226 C. M. St. P. & P. 116 C. B. & O. 77 C. B. & Q. 
220 N. Y. C. 114 Pennsylvania 68 C. N. W. 
204 C. & N. W 107 C. & N. W. 64 At. C. L. 
185 Southern 106 At. C. L. 62 Southern 
177 In. Cent. 103 Ill. Cent. 54 III. Cent. 
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carried only as the train is starting out and is rapidly 
reduced. 


Coaling Facilities 


The question is not coal docks or no coal docks, but 
how often coal docks will be built, and of what type, that 
is, miles apart on the road, and type of coaling plant. 

It does. not seem practical to locate a coaling plant 
away from a station because that means an extra stop 
with a delay of three or four minutes and it is believed 
that under many cases that will not be practical in the 
future if higher speeds of trains are to be established. 
A coaling plant can be built in many stations. Of course, 
it is difficult in a station where there are several tracks, 
but in a station where there are only a few tracks or where 
certain tracks can be used when engines are to be coaled, 
a facility can be made to fit into the general picture of the 
surroundings and can be made practically dust proof. 

The problem then is to take the necessary amount of 
coal in normal station time of three minutes. A simple 
conveyor with no overhead capacity can be used which 
will provide about three tons a minute but in the three 
minutes that would mean only nine tons, so that probably 
some bin capacity will be required, the size depending on 
frequency of service and number of tracks to be serviced. 

In this connection study should be made of the chute 
which guides the coal from the bin to the engine because 
with the larger tenders it is either necessary to move the 
engine or else to have a chute that swings lengthwise of 
the track. It has been found that 16 to 18 tons on an 
engine generally means moving the engine at least twice 
with a fixed side chute and takes about two and a half 


Standpipe connection is flexible enough to reach the cistern without 
special spotting of the locomotive 


minutes; whereas, 43 tons have been put on an engine 
in seventy-five seconds with a chute swinging lengthwise 
of the track. 

There are then in general three types of coaling plant: 
to be considered: (1) conveyor without storage bin; 
(2) conveyor or bucket type with storage bin; (3) loco- 
motive crane. 

It undoubtedly goes without saying that where there i: 
a storage bin, coal gates should be provided that won't 
stick open on a lump of coal and start burying the locomo- 
tive and the train in a station. Something like a silo 
would fit in an average station and could be made to 
harmonize with its architecture. It should. be noted i: 
passing that the silo type is designed to handle both coz 
and ashes. It has a live storage bin for coal in the uppe 
portion of the silo and a dead storage bin for additionz 
coal in the lower part of the silo, so that, it could be fille: 
during an off period and supply coal for a number c 
engines. 

It is considered very important to have a chute swing- 
ing lengthwise of the track whether the coaling plant is 
at the enginehouse or out on the main line, so that it wil 
not be necessary to move the engine, thus providing 


Railway Equipment Performance 
Miles per day per active unit 


= 

Freight Passenger Freict 
locos locos. cars 
124.5 220.9 52.0 
122.4 206.8 50.3 
116.4 195.6 45.7 
107.5 190.8 42.2 
104.0 184.2 40.6 
89.8 160.9 33.6 
81.6 : 142.4 31.1 


Active locomotives are serviceable units, less those reported as stored. 
Active freight cars are serviceable units, less those classified as surplus 
These factors, too, showed record-breaking results in 1943. | 

From Bureau of Railway Economics, Washington, D. C. Special 
Series No. 73. 


quicker coaling. It seems reasonable to swing a chute. 
that weighs only a few pounds rather than move an engin: 
that weighs many tons. 


Ash Pan Capacity for Long Runs 


A study of ash pan capacity as compared to drawbar 
horsepower (and therefore the amount of coal that would 
be used per trip) of some recently built locomotives indi- 
cates that the locomotive has run away from the ash pan. 

For instance, 5,000-hp. locomotives have pans any- 
where from 47 to 169 cu. ft. volume. Another comparison 
of ash pans might be pan capacity as compared to grate 
area and it will be noted that 90 sq. ft. grate areas vary 
from 49 to 86 cu. ft. of pan volume. 

The larger ash pans were introduced first on roads with 
very high-ash coal comparatively, but the present treni 
in coal and long runs make large pans a necessity. Quick- | 
opening ash-pan slidés are of the greatest importance with 
adequate outlets. The type generally found the most 
satisfactory is the drop bottom type rather than the slide, | 
with self cleaning wings, so that the ashes drop out readily 
with no obstruction or chokes. 


Hoppers for Dumping Ash Pans Enroute | 


The following types of ash hoppers in which to dump 
ash pans enroute may be considered : 

1—A Steel Plate on the Ties to prevent burning the 
ties. This is adequate if only a few engines are to be 
handled where it will take six to eight minutes to dump a 
full pan and the locomotive will probably have to he 
moved three or four times. 
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2—A_ Shallow Pit can be dug between the rails so that 
he cubical content of one ash pan will readily slide out 
X the pan and get in the clear, making it unnecessary 
o move the engine. A full pan can thus be dumped in the 
illotted three minutes. 

3—A_ Hopper can be installed under the tracks with 
capacity enough to dump a full ash pan without moving 
the engine and under the hopper a wagon can move 
through a tunnel. The hopper can be dumped in the 
wagon, it will move away and the hopper can be closed 


| 


A main-line cinder pit 


for the next engine. Meanwhile, the wagon is moved by 
a cable and dumped into a car. 

4—A Wet Pit can be provided under the track with a 
side opening where, at some convenient time during the 
day, a locomotive crane can be used to dig out the cinders. 


It may be possible at some points to have the cinders — 


cleaned out only once in several days. 

5—A Sluiceway Under the Track. There has been 
some discussion, although as far as the committee knows 
without any installations, of a sluiceway under the track 
similar to that used with great success at stationary power 
plants having slag bottom furnaces. This is simply a tube 
with a high-velocity stream of water flowing through it 
fast enough to carry the cinders along into a pit at the end. 
The water being re-circulated with centrifugal pumps. 
A small bucket can be dropped into a collecting basin at 
the end and lift the cinders into cinder cars, possibly only 
once in several days. In general, it would appear that the 
facilities for dumping ashes should be large enough to 
take 100 cu. ft. without moving the engine, to provide 
for present ash pan capacities and possibly larger pans as 
lengths of runs are increased. The problem, of course, 
gets more complicated with multiple tracks and it may be 
possible to develop some sort of conveyor system which 
will withstand the highly abrasive action of the cinders 
and yet will be cheaper to install than the wagon and 
tunnel system. At most points it will be necessary to pro- 
vide water under fairly high pressure, that is, approxi- 
mately 100 lb. so that the wings of the ash pan can be 
quickly cleaned out. In some cases locomotives them- 
selves have had these ash-pan flushers applied. 


Water Supply 


Considering again the three minute normal stop of a 
passenger train, the number of gallons of water needed 
should be determined, and then a location found where 
this amount of water can be put on the engine at the sta- 
tion stop without moving the locomotive. Some of these 
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plants will be water alone and some both water and coal. 

It may be advisable to take the water from some over- 
head structure, particularly if the main line tracks are 
so close together that a water plug cannot be erected 
between them although of course a plug is advisable if it 
fits in the picture. 

This water supply should be considered, of course, in 
connection with all classes of locomotives that will take 
water or water and coal at that point, so that the watering 
device can be moved to the tender manhole without mov- 
ing the locomotive. The watering device piping, etc., 
should be easy to handle, that is, adequately counter- 
balanced so when it is released it can readily be pulled 
over or pulled down into proper position, and of such a 
construction that the force of the water flowing through 
it will not throw it out of control. 

If it is necessary to take 12,000 gals. of water, of course, 
the plug should be easily capable of providing 4,000 gals. 
a minute. Some railroads have water columns- capable 
of delivering 5,500 gals. a minute. In territories where 
doubleheaders are regularly used, it is advisable to have 
a twin set of water columns, so that both engines can take 
water during the normal three minute station time. 

The report was signed by A. A. Raymond (chairman), 
superintendent of fuel and locomotive performance, 
N. Y. C.; R. C. Hempstead, assistant superintendent of 
motive power, C. M. & St. P. & P.; O. R. Pendy, general 
enginehouse foreman, N. Y. C. & St. L.; W. E. Sample, 
assistant superintendent of fuel conservation, B. & O.; 
J. S. Swan, fuel conservation engineer, L. & N.; N. M. 
Trapnell, superintendent motive power, C. & O.; O. E. 
Ward, superintendent motive power, C. B. & Q. 


“Forty-three tons in 75 sec.” 
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Power Transmission on 


The electric transmission used 
not only on straight electric lo- 
comotives but also on gasoline 
motor cars and Diesel-electric 
locomotives, has proved in ac- 
tual service to be very practical 
and to provide great flexibility. 
It has inherent characteristics 
which permit the greatest pos- 
sible percentage of power to be 
delivered under all speed and 
load conditions. 


The weight of the electrical 
equipment and entire construc- 
tion of the electric locomotive 
can be kept within such limits 
that a locomotive of 5,000 to 
6,000 nominal horsepower or more, can be built in one 
unit and kept within track and roadway weight and di- 
mension limitations. However, when power is to be gen- 
erated on the locomotive, as with an internal combustion 
engine or a gas turbine, the weight of the power plant 
combined with that of the electric generators, motors and 
electric controlling equipment is so great that a locomo- 
tive of 5,000 to 6,000 hp. cannot be built in one unit. 

The more modern straight electric locomotives use 
driving wheels 57 in. in diameter or larger, and these 
driving wheels are driven by twin motors providing a 
total of as great as 1,250 hp. per pair of driving wheels. 
With this construction, a locomotive of 7,500 hp. can be 
built with six pairs of driving wheels used with the usual 
truck or guiding wheels depending on the wheel arrange- 
ment of the locomotives. However, with the Diesel-elec- 


L. P. Michael, 
Chairman 


tric locomotives, it has been the practice to use wheels . 


only 36 in. to 40 in. in diameter in order to provide suffi- 
cient height above such wheels for the power-generating 
. equipment without exceeding height limitations for the 
locomotive cab. When using 36 in. to 40 in. diameter 
wheels, an electric motor of 500 hp. is about the limit 
of power capacity that can be built within the space lim~ 
itations. With driving wheels of this diameter and mo- 
tors of this capacity, a locomotive of 6,000 hp. capacity 
requires 12 pairs of driving wheels. 

The arrangement of modern Diesel-electric locomotives 
for passenger train service is a cab containing two Diesel 
electric generating plants of about 2,000 hp. total ca- 
pacity carried on two six-wheel trucks, each truck hav- 
ing two pairs of wheels motorized and the third or center 
pair in each truck without motors. With this arrange- 
ment it is necessary to construct the locomotive in three 
separate units of 2,000 hp. each to obtain a total of 
6,000 hp. 

It is now proposed to design a gas-turbine locomotive 
of 6,000 hp. capacity in one unit. In order to accomplish 
this, it will be necessary to eliminate the electric trans- 
mission with its electric generators, motors, and electric 
controlling equipment and substitute a direct mechanical 
power transmission from the gas turbine to the driving 
axles. 

Research and development of special materials and 
methods of construction within very recent years has 
made the gas turbine a practical possibility as a prime 
mover. Similar research and development of special ma- 
terials and methods of construction now make it possible 
to design and construct a practical and rugged mechan- 
ical power transmission for locomotives with consider- 
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Gas-Turbine Locomotives 


Comparison of electric transmission with mechan- | 
ical transmission employing hydraulic coup- 
lings — Developments proceeding on 
many components 


able horsepower capacity. One of the principal reasons | 
why this has not been possible or practical heretofore 
is that mechanical clutches and power reversing gears 
have not been available for the horsepowers under con- | 
sideration. 


Why the Mechanical Transmission? 


During recent years, intensive research and develop- 
ment have produced hydraulic couplings and torque 
converters that will transmit power for very small re- 
quirements or up to several thousand horsepower in | 
single units. In the design of the 6,000-hp. gas turbine 
locomotive in one unit it is proposed to use one cab 
carried on two six-wheel trucks. It is further proposed 
to provide two 3.000-hp. gas turbines, each turbine to 
drive through direct mechanical transmission all the 
wheels and axles of one truck, so that all the wheels and 
axles of the locomotive will be power driven. It is pro- 
posed to locate the two turbines near the center of the 
locomotive cab with the shafts parallel with the longitudi- 
nal center line of the Jocomotive. 

Power is to be transmitted from each turbine shaft | 
through speed-reducing gearing to a pair of hydraulic 
couplings, these couplings to be located beside each other 
with their shaíts parallel. One coupling is to be driven | 
direct from the speed-reducing géar from the turbine. 
The other coupling is to be driven from an idler or re- 
versing gear driven by the reducing gear from the tur- 
bine so that it will be driven in the opposite direction 
from the other coupling. 

A gear on the driving shaft from each of the two 
couplings will mesh with a single gear on a shaft extend- 
ing over and driving each axle in the truck through 
hypoid pinions on the driving shaft meshing with hypoid 
gears on each driving axle. This driving shaft over the 
truck axles is to be on and parallel with the longitudinal 
center line of the locomotive. 

Two hydraulic couplings are provided and geared as 
referred to above so that one can be used to provide for- 
ward and the other reverse motion to the locomotive. 
This construction provides a very rugged reversing 
mechanism and also provides a cushioning or shock- 
absorbing element between the turbine shaft and the 
speed-reducing gearing and the hypoid pinions and gears 
at the driving axles. Air resistance within the reverse 
motion couplings is to be reduced to a negligible amount 
by producing a partial vacuum in them. 

Further, it is proposed to provide dynamic braking for 
the locomotive by running fluid in both forward and 
reverse hydraulic couplings at the same time and syn- 
chronizing such braking with the standard air brakes, 
the dynamic brake is to be effective for high and inter- 
mediate speeds of the locomotive. The air brake, de- 
signed for a low percentage of braking power, will be 
most effective at intermediate and low speeds and will 
hold the locomotive while standing. 

One other most important detail in the construction 
of the power transmission is the universal joint required 
to produce flexibility in the driving shaft from the hy- 
draulic couplings to the driving axles, which must move 
vertically as required by uneven track conditions. Flexi- 
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ility in the driving shaft is also necessary to provide for 
riving-shaft conditions due to the swiveling of the 
‘ucks under the locomotive cab. The arrangement pro- 
osed for truck construction will limit the driving-shaft 
ngle to 15 deg. with the locomotive on a 23 deg. curve, 
‘hich is well within the limits of the design of the uni- 
ersal joint under consideration. This universal joint 
; of a type of which about a million are being constructed 
nnually for use on army jeeps, trucks, half tracks, am- 
hibians and naval gun mounts. Before the war, these 
oints were used on trucks and busses and also in the 
ower transmission shafts between the electric motors 
nd driving axles on street cars of latest design. 

The manufacturers stress the fact that these joints 
re of the rolling ball type in that power is transmitted 
hrough four steel balls instead of four steel pins as 
s the case with the Cardan type universal joint. The 
‘olling ball type universal joint transmits power, when 
eing operated at an angle, with the same uniform turning 
peed at all points of each revolution for both driving and 
lriven shafts. 

The latest designs use a rubber or composition boot 
o enclose the entire joint in such a manner as to exclude 
lust and foreign matter and also to retain lubricant. 

During recent months, railroads, and manufacturers 
di gas turbines have been greatly interested in the pos- 


sibilities of using gas turbines on locomotives. At least 
one gas turbine builder, the Allis-Chalmers Manufactur- 
ing Company, is making intensive studies not only of 
building the gas turbines but adapting them for use on 
locomotives. 

At least two manufacturers are developing designs of 
hydraulic couplings and torque converters, to adapt such 
equipment for heavy duty service on locomotives. These 
are the American Blower Company, Hydraulic Coupling 
Division, and the Bendix Corporation. Designs are being 
developed by the Bendix Products Division of the Bendix 
Aviation Corporation for heavy-duty Bendix-Weiss 
rolling-ball universal joints, for heavy traction. 

The Falk Corporation is developing designs for the 
speed-reduction gearing for the power transmission from 
the gas turbine to the hydraulic couplings in the power 
transmission line. The Gleason Works has designed 
a heavy duty hypoid pinion and gear set for transmitting 
power from the driving shaft to the driving axles. The 
Timken Roller Bearing Company has designed roller 
bearings and housings for the driving shafts and driving 
axles. The General Steel Castings Corporation have 
made studies of the designs to be developed for the cast- 
steel truck frames for use on the proposed locomotive. 

The report was signed by L. P. Michael, chairman, 
Gas Turbine Locomotive Committee. 


Progressive Examinations for Firemen 


A great many railway divisions 
did not promote a fireman to 
engineman from 1930 to 1940, 
and it was not until after 1941 
that a shortage of enginemen, 
firemen, conductors, brakemen, 
and other employees developed. 
On some railroads and on cer- 
tin divisions where war traffic 
was heavy this shortage was 
serious. Such a condition existed 
on the Eastern division of the 
St. Louis-San Francisco, where, 
at times, on two subdivisions 20 
per cent of the enginemen were 
borrowed from the lighter divi- 
sions and every fireman with as 
much experience as two years and ten months who could 
pass the examination was promoted. 

The shortage of men for engine service soon required 
us to lower our standards. Men were employed who could 
not meet the requirements of 1930 for firemen; that is, to 
be not over 25 years of age, have a high-school education, 
and be in good physical condition. We have employed 
student firemen in the past two years much above this age 
and much lower in education, and have employed experi- 
enced firemen up to the age of 50 years. Very few experi- 
enced enginemen have been available. We could and would 
gladly have hired experienced enginemen. But those who 


H. L. Malette, 
Chairman 


id apply, some with as much as twelve years' experience . 


9n other railroads, when asked to take our mechanical and 
atr-brake examination would decline and take a job firing 
9r go elsewhere. 

Some think that these men will not be with us after the 
War. [ am sure they will be with us for some time. The 
majority are making excellent firemen and railroad men, 

"t will they be able to make a passing grade when re- 
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An inquiry into the procedures being followed 
with recruits who do not meet full 
Standards for employment 


quired to take the examination for engineman, if they are 
required to study and pass examination on so many sub- 
jects, both mechanical and air-brake, over which they have 
no control and the knowledge of which does not help them 
to operate the locomotives, as so many of us know? What 
percentage of the enginemen aíter a few years' service 
could again without considerable study pass the written 
examination required to be an engineman on the division 
over which they are successfully running an engine? Many 
of these enginemen were at one time assigned to a regular 
engine and were required to keep the wedges adjusted, 
rods keyed, and to make inspection of their engines. Then 
train speeds in freights were lower. A delay could be run 
out without a report and engine breakdowns were more 
numerous. But, today, with freight trains running on pas- 
senger schedules engines in the pool going over two to six 
divisions, crews changing in the yards, or at passenger 
stations where the inbound crew could not make an inspec- 
tion if he desired and the outbound crew's time so limited 
that inspection and servicing of the engine must be per- 
formed by the enginehouse forces, the most they could re- 
port would be a lame engine, one not lubricating or pound- 
ing excessively, or some item noticeable from the cab while 
in motion, such as steaming or the performance from in- 
jectors, feedwater heaters, etc. . 


Progressive Examinations 


Of the fourteen railways that answered a series of five 
questions, all had first-, second- and third-year examina- 
tions. All roads except one wrote the third and final 
examination. Eleven had the final mechanical examina- 
tion conducted by the road foreman of engines and the 
air brake and train handling by the air-brake instructor. 
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Two road foremen of engines handle the air brakes also. 
One road foreman and master mechanic handled the 
examination. One road had an examiner appointed for 
this work. 

Two of the roads had instruction schools where the 
firemen could attend and obtain the information needed. 
One of the schools was supported by the men paying a 
small sum of money and the railroad equipped cars for 
the instructor who was paid by the men. One road sup- 
plied books, both mechanical and air, that would give the 
necessary information. Four roads stated that the Trav- 
eling Engineers’ Examination Book did not contain suf- 
ficient information and ten others let the men obtain the 
desired information from instruction books put out by 
the air-brake companies and the manufacturers of the 
various devices, plus instruction classes held by the road 
foremen of engines and the air-brake instructors and 
Traveling Engineers’ book. 

In the lists of questions sent by ten of the railroads, the 
first year on all roads deals with the duties of the fireman 
and is limited to firing practices. The second year goes 
into combustion and firing practices, and leads up into 
boilers, ash pans, front ends, injectors, etc., with some 
questions on air brakes, such as pumps, brake-valve posi- 
tions, gauge pressure, names of equipment on cars. The 
third and final differ considerably in some respects de- 
pending on whether locomotives are oil-burning or coal- 
burning or both, and on the type of power used on the 
particular railroads. With so many appliances now on 
the locomotives manufactured by various concerns per- 
forming the same function such as feed-water heaters, 
injectors, lubricators, water-circulating devices, front-end 
draft appliances, superheaters, and many other things 
too numerous to mention here, it requires that each rail- 
road have its questions somewhat different in the mechan- 
ical examination, but all roads come closer together in the 
air-brake and train-handling examination questions ex- 
cept for a few questions on New York air brakes where 
the road has the control valve instead of the No. 6 dis- 
tributing valve. But all come together on the new No. 
8ET and the plain and K triple valves, AB valves, UC, 
PC, and the new HSC and D22 valves. 

Eight of the railroads give to the firemen a book con- 
taining the questions to be asked so the firemen would 


have to study only on the questions asked. Three of the 
roads had an excellent book giving both the questions 
and the answers which is not only a great aid to the 
fireman when preparing for examination, but of great 
help to all enginemen after passing the examination. 
This is used in the same manner as the instruction book 
on air brakes and train handling which all these roads 
have issued in some form or other and to which they can 
refer at any time the same as to the Book of Rules and 
like the Book of Rules the road foreman or instructor 
can hold classes and explain the answers to the firemen, 
and enginemen can be kept fully informed. 

We should keep our first, second-, and third-year 
progressive examinations and require the firemen to pass 
a written examination. We should not lower the amount 
of knowledge of the locomotive and its operation, but we 
could revise our examination questions laying more stress 
on operation and train handling and less on breakdowns 
except on valve gears and broken pipes. 

Give the fireman the information as to what he is re- 
quired to study by giving him the questions and answers 
and then know he understands what the answers really 
mean. If the answers are not given with the questions, 
classes should be held to instruct and teach the answers, 
as they pertain to each road. Aíter a man has become an 
engineman he can practice what he has studied and been 
taught and then can get that something that only time 
and the handling of an engine and trains can give an en- 
gineman, which can not be taught or learned from a 
book ; that sense of feel, judgment and timing that makes 
a successful engineman. 

The report was signed by H. L. Malette (chairman), 
road foreman of equipment, St. L.-S. F.; E. B. Thayer, 
road foreman of engines, N. Y. C. & St. L.; W. Medlock, 
master mechanic, D. & R. G. W.; L. C. Otto, traveling 
engineer, C. M. St. P. & P.; W. H. Eakin, road foreman 
of engines, C. & O.; C. R. Radcliffe, road foreman of 
engines, B. & O.; O. C. Branch, road foreman of er- 
gines, S. A. L.; E. W. Erisman, general road foreman 
engines and superintendent air brakes, Wabash; E. H 
Shields, road foreman engines, P. & S. F.; A. G. Newell, 
district road foreman of engines, Sou. Pac. ; J. H. Chris- 
toffel, road foreman of equipment, C. R. I. & P.; A. R. 
Erickson, road foreman of engines, C. & N. W. 


One of three 4-8-2 freight locomotives built for the Lehigh & Hudson River by Baldwin. 
419,500 Ib.—Diameter of drivers, 73 in. 
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Tractive force, 67,200 Ib.—Weight of engine, 
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Locomotive Maintenance 
Officers Association 


J. E. Goodwin, 
President 


C. D. Allen, 
Third Vice-President 


C. M. Lipscomb, 
Secretary- Treasurer 


Turn work of the various committees of the Locomo- 
tive Maintenance Officers’ Association was broadened in 
scope during the year 1944 to embrace several subjects 
not heretofore included in the programs of this Asso- 
ciation. New committees have been set up to deal with 
the subjects of welding, heat treating and forging, Diesel 
locomotive maintenance facilities, safety work and lubri- 
cation. In the case of the above mentioned subjects the 
personnel of the comrhittees has been selected and the 
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il 
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F. J. Topping 


S. O. Rentschler, 
First Vice-President 


Second Vice-President 


Complete reports presented 
dealing with the training of 
supervisory personnel in the 
post war period and on the 
performance of cutting tools 


work of the several groups organized. Included in this 
report of the year’s activities is a progress report of one 
of the above committees with an outline of the proposed 
subjects selected for investigation. 

In the group of reports completed for this year’s meet- 
ing and presented herewith the report on the training of 
supervisory personnel gives some indication of the prob- 
lems that will be faced by the railroads in the postwar 
period and what the roads must do in the matter of train- 
ing officers and supervisors to prepare them to cope with 
the great variety of new conditions that will be a part 
of the job of operating the mechanical departments in 
the immediate future. 

The report of the Committee on Shop Tools offers an 


addition to the data on the use of modern cutting tools 


in the machining of locomotive parts that were presented 
in the report of that committee in 1941. Since that time 
the railroads have gone into the market for many new 
items of shop equipment and machine tools and, as the 
report points out, the new equipment has demonstrated 
its time-saving characteristics in a manner such as to 
cause many of the older units in service to stand out in 
bold relief. 

Some of the reports, especially those on Diesel main- 
tenance facilities and air-brake maintenance, were not 
completed in time for inclusion in this issue. 

The officers of the Association who served during the 
past year are, president, J, E. Goodwin, assistant chief 
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mechanical officer, C. & N. W.; first vice-president, 
F. J. Topping, master mechanic, C. & O.; second vice- 
president, S. O. Rentschler, mechanical superintendent, 
Mo. Pac.; third vice-president, C. D. Allen, master me- 
chanic, C. & O., and secretary-treasurer, C. M. Lipscomb, 
assistant to production engineer, M. P. The members 
of the Executive Committee are F. J. Topping, master 
mechanic, C. & O.; G. Crowder, superintendent motive 
power, Georgia & Florida; T. C. Shortt, chief mechanical 
officer, N. Y. C. & St. L.; W. P. Buckley, shop superin- 


Preparation of Supervisors for the Assumption 
of Post-War Duties 


The industry whose post-war 
plans do not include, as an 
essential and well emphasized 
part thereof, a plan for training 
its supervisors to assume and 
discharge their duties properly 
under the new order of things 
is neglecting one of the most im- 
portant phases of its problem. 

This is applicable not only to 
industry as a whole, but like- 
wise, to that portion of railroad 
industry which has to do with 
the maintenance of its motiv 
power. Since we are consider- 
ing the problem as locomotive 
maintenance officers we shall 
confine our remarks to those believed to be particularly 
pertinent thereto. In their order of chronology, these 
considerations will be: First, what changes can we expect 
in the present problems? Second, what new problems 
will need to be faced? Third, what training will be 
needed so that these changed and new problems can be 
coped with best by the supervision? Fourth, what train- 
ing methods will be most effective to fit the supervisor for 
his post-war duties? 


F. K. Mitchell, Chairman ^ 


Two Kinds of Post-War Problems 


Beyond a doubt the old problem which will have under- 
gone the greatest change will be the labor problem. Not 
only will the supply of labor have entirely reversed itself, 
but also a new mental attitude on the part of labor will be 
experienced. Today labor is a scarcity. When the war is 
concluded the picture will change to that of one in which 
there will be a surplus. Furthermore, the preponderance 


of available labor at this time is the older men, whereas ' 


the preponderance of available labor after the war will be 
younger men. Those older men have, in general, known 
nothing but railroad work, primarily steam locomotive 
construction and maintenance. The younger ones who will 
become available after the war will have had but little 
service on the railroads, and they will have traveled far 
and have been inculcated with ideas which may not fit 
too well into our older order of things. Furthermore, 
they probably will have but little knowledge of, and less 
respect for, the existing labor agreements and conditions 
heretofore accepted. It is altogether probable also that 
they may feel that the sacrifices which they have made 
during their military or naval service have been such as to 
entitle them to a more important role than their standing 
as prescribed by existing agreement and legal decisions 
would normally give them. Even labor leaders may have 
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tendent, C. St. P. M. & O.; W. E. Vergan, supervisor ait 
brakes, M-K-T ; G. A. Silva, shop superintendent, P. 4 
M., and G. E. Bell, general foreman, I. C. The members 
of the Advisory Board of the Association are O. A. Gar 
ber, chief mechanical officer, Mo, Pac.; D. S. Ellis, vice 
president, Lima Locomotive Works; J. Roberts, max 
aging director, National Railways Munitions Limited 
P. O. Christy, general superintendent equipment, I. C 


and D. J. Sheehan, superintendent motive power, C 
& E. I. 


Many and varied are the problems with whicht 
supervisor will be faced when the war is 
over—Training is the best preparation 


difficulty in coping with these changed aspects, and cer 
tainly the supervisor will. 

These returning service men will have, in many it 
stances, been building, maintaining and operating Die 
equipment, airplane engines and many types of pm 
movers other than steam. This may cause them to loc 
on the steam locomotive and present construction aw 
maintenance methods as a relic of the dark ages. Such a 
attitude may make the problem of rebuilding a smooth: 
efficient niaintenance force more difficult than any simiz 
one ever faced by the locomotive maintenance supervisy 
in the past. 

During the war, the demand upon the maintenan: 
supervisor has been for high production, rapid returning 
of equipment units to service and their retention in servic 
until such time as shop capacity, manpower and traf: 
demands would permit their withdrawal for repairs. A! 
this has been too often accomplished at the sacrifice © 
economy and good maintenance standards.  Overtin: 
now flagrantly expended, will have to be curtailed, w^ 
economically planned, equipment shopped on conditi: 
demands, unsatisfactory subsitute materials and repar 
methods replaced with more substantial materials ani 
better established practices. These tasks will demand tt 
finest type of supervision. 

All of the problems so far discussed are only more exact: 
ing phases of problems which are not in the main entirely 
new to the supervisor. There will, however, be othe 
problems with which the supervisor is at this time 
entirely unfamiliar. These will arise through the desire 
of railroad management to furnish a type of service ait 
the war which is superior in many ways to anything here 
tofore offered. 

Higher speeds of passenger and freight trains will ^ 
doubt be one of the principal considerations. On existing 
steam motive power units this will demand from the 
maintenance supervisor a closer attention to inspection 
and repair work. He will have to know, impart to his 
men, and insist on them carrying out an entirely nes 
set of tolerances and standards. Failure to do any on 
of those three tasks efficiently may spell the death kne! 
of the type of motive power with which he is now most 
familiar. 

Whether or not the steam locomotive continues as tht 
principal motive power unit, other types are sure to become 
more and more prevalent. The supervisor must. there 
fore, make himself thoroughly familiar with these nt* 
types. He must learn their capabilities and their short 
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:omings. Not only must he learn a new set of tolerances 
ind maintenance requirements which will accompany each 
A these new motive power units, but he must learn the 
machining and finishing processes which will need to be 
iollowed in order to comply with them. All these things 
he will be required to impart to his men. In many cases 
this will mean the teaching of "new tricks" to an “old 
dog”. 

Part of managements’ post-war plan will no doubt be 
the introduction of new machines, tools, equipment and 
methods, developed for war production but adapted as a 
post-war measure to railroad work. The supervisor will 
have to familiarize himself with this new equipment, and 
operations, and impart to his men the knowledge of how 
to operate the tools, run the machines and carry out the 
new processes. 

To burden the supervisor with these new problems 
without helping him prepare in advance to handle them 
would not only be an injustice to him, but likewise, to 
the men he supervises and the company which he repre- 
sents. From the very nature of the problems already 
discussed it is evident that they fall into two principal 
categories, namely, labor administration and mechanical 
operations. Hence it can be properly concluded that two 
types of training will be necessary—the first being psycho- 
logical and the second mechanical. j 

Before discussing these training requirements sepa- 
rately, it is considered essential to make mention of a 
requirement which should be an important part of both. 
This is nothing less than the obligation on the part of 
management to thoroughly acquaint each supervisor with 
each of its post-war plans which may in any way effect 
the supervisor's job. Although such a procedure might 
seem too logical to need much emphasis, it is, unfortu- 
nately, one which is all too likely to be overlooked. 


Training for Labor Administration 


_ The labor-administration element of the post-war train- 
ing of supervisors lends itself most naturally to the con- 
ference method. Its success will be dependent primarily 
on these factors: First, the selection and preparation of 
the material for presentation at the conferences; second, 
the manner in which the importance of these conferences 
is sold to the supervisor; third, the qualifications and 
fitness of the leader who is charged with the conducting 
of the conferences. 

The material used for these conferences should be 
pertinent, concise and homely. Preferably, it should be 
prepared by the mechanical department in such a manner 
as to fit their problems. It should then be reviewed 
by the personnel department so that no error in strict 
conformity to company policy and labor agreements may 
be included. It should include such material as: . 

1—A review of agreements and rule interpretations. 

2—Approved methods of grievance handling. 

3—Diplomatic handling of promotion, demotion and 
reassignment. 

4—Governmental and company regulations covering 

return of upgraded men to their former status or 
that to which they will be entitled under existing 
agreements. 

S—AIl regulations covering the return of furloughed 

men from military service. 

6—The safety of employees. 


The preparation of the supervisor to take advantage 
of these conferences should be carefully planned, in other 
words, a thorough diplomatic job of selling the benefits to 
be derived from them should be done. This committee 
looks upon the immediate formation of foremen’s clubs 
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as a logical beginning. Such clubs, founded with a social 
background and mutual assistance to its members as an 
important and emphasized feature, will create a medium 
through which these needs and benefits may be brought 
home to the supervisors. This process might well be sup- 
plemented by the distribution of well worded circular 
letters or bulletins to all supervisors. 

The selection of the man or men to conduct these con- 
ferences is a highly important matter. He or they should 
have good personalities, be well grounded in shop experi- 
ence and the handling of men, thoroughly familiar with 
labor agreements and understandings, and have a com- 
pelling interest in the task. To thé extent that the selec- 
tton of this group is successful, the results of the confer- 
ences will likewise be successful. 


Experimental Shop a Factor in 
Mechanical Training 


One of the most essential elements of mechanical 
operations training methods is the posting of supervisors 
on management's policies and plans. This can be done 
through media already suggested, namely, supervisors 
clubs and bulletins to the supervisors, augmented by gen- 
eral discussions at foremeh's shop meetings. Such a pro- 
cedure will guide the thoughts of the more alert super- 
visors,in the right channels so that their reading and study 
during other than shop hours will be most beneficial, and 
create interest in thé detailed instruction which should then 
follow. Another step in the right direction is the creation 
of general supervisors’. committees on machining practice, 
forging and heat treating, boiler maintenance, welding, 
metal spray, etc. It is recommended that these commit- 
tees be small, that the most progressive men be assigned 
on them, and that they be headed by the most progressive 
and best posted candidate that can be selected. 

After the creation of such committees, they should be 
kept active by being used to advantage, asked for advice, 
to interchange information between shops and kept posted 
about any new tools, machines or methods which the 
management contemplates installing. 

The next step should be the setting up of an experi- 
mental shop wherein new tools, machines and methods 
can be developed, perfected and demonstrated. After the 
experimental shop has perfected to the best of its ability 
a process, method, tool or machine, the committee or com- 
mittees most directly concerned therein should be called 
in to a clinic or production forum. At this clinic a 
demonstration should be made and every phase of the use 
or uses of the new idea should be thoroughly discussed, 
its adaptation to the general use at all shops considered 
and set ef mechanical instructions drawn up and agreed 
upon for approval of the proper general officer. 

When these instructions are approved the real educa- 
tional program is ready for its start. Copies should then 
be distributed to all supervisors whose work is to be 
affected, accompanied with a brief statement of the need 
for and expected benefit. The duty of the individual 
members of the committee to whom the new idea or 
process is most intimately associated should be the 
setting up at their respective shops to carry out the 
process and the holding of a clinic there at which local 
supervisors and the workmen who are expected actually 
to use the tool, machine or process should be required to 
attend. Following a thorough demonstration, the mechan- 
ical instructions should be discussed and all present given 
an opportunity to ask questions and be instructed in detail. 

The report was signed by F. K. Mitchell (chairman), 
assistant general superintendent motive power and rolling 
stock, N. Y. C.; C. P. Brooks, mechanical engineer, Erie; 
C. H. McAmis, schedule supervisor, M. P.; K. Berg, 
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superintendent motive power, P. & L. E.; W. V. Hiner- 
man, assistant to superintendent motive power, C. & O.; 
H. J. Schulthess, chief personnel, D. & R. G. W.; J. A. 


Malsi, apprentice instructor, L. & N.; A. H. William; 
general supervisor training, Can. Nat, and Roy V 
Wright, editor, Railway Mechanical Engineer. | 


Report of Committee on Lubrication 


This year's report is in the na- 
ture of a progress report out- 
lining the plans of the committee 
for the coming year. The Lu- 
brication Committee has selected 
two subjects for consideration 
and these have been assigned to 


two sub-committees. The sub- 
jects are (1) Locomotive 
chassis lubrication and (2) 


Lubrication of roller bearings 
and methods of servicing. The 
specific sub-divisions of these 
two general subjects cover a 
wide range of individual topics 
as indicated by the following 
outline of the proposed report: 


Chassis Lubrication 


J. R. Brooks, Chairman 


GENERAL LUBRICATION PRACTICE 
a—General physical specifications of oil. 
b—Method of checking oil. : 
c—Length of period for checking and removing oil. 


FACILITIES FOR APPLYING Orr To HousINGs AND BOXES 
a—Oil guns. ; f f 
b—Portable oil tanks using hose of flexible tubing. 
c—Cleanliness. 


LUBRICATION OF PEDESTAL AND OUTSIDE HOUSING 
AND Box SURFACES . 


a—Mechanical lubrication. 
b—Oil gun lubrication. 
c—Squirt can lubrication. 


WATER IN OIL 

a—Methods and suggestions for keeping water out of 
housings and boxes. 

b-—Methods and suggestions for keeping water out of 
storage containers. 

c—Rust inhibitors. 

d—Length of period and methods in checking for 
water in housings and boxes. 

e—Discussion of steam jet and other pressure loco- 
motive washing systems. 


METHODS or KEEPING RECORDS OF SERVICING PERIODS 
a—Keeping inspection cards in locomotive cabs. 
b—Keeping inspection cards in engine houses. 
c—Methods of issuing instructions to maintenance 

forces through the use of mounted charts, booklets, etc. 


Roller Bearing Lubrication 
The members of this committee believe that accurate 
records of inspection for lubrication and water should be 
kept by all railroads operating roller bearing locomo- 
tives and that this record should be kept on a card to be 
carried in the air brake card box in the cab of each 
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Committee offers program for investigation oí 

mechanical lubrication methods for chassis 
lubrication and the methods of servicing roller 
bearings—Permanent card reports suggested 


locomotive; also that the record of inspection should b 
signed by the individual doing the work. 

When a locomotive is away from its assigned mainte. 
nance point, the cab card record makes it possible for 
maintenance forces at the temporary maintenance point 
to know when the locomotive is due for inspection and 
give it the proper inspection, and it also eliminates the 
use of valuable time inspecting a locomotive that is not 
due for inspection. 

It was agreed that the proper maintenance and in- 
spection of pedestal lubrication systems should b 
strongly stressed since it is at this point that the story 
is written on tire mileages, side-rod bushings and the 
ultimate life of the roller bearing and its related part: 

Concerning the general physical specifications of oil: 
the general policy of a roller-bearing manufacturer is to 
approve the use of any oil submitted by any railroad or 
oil company, if a sample passes the standard test set up 
for checking oil for roller-bearing applications. 

Consideration is to be given to the matter of the 
accumulation of water in locomotive roller bearing ap- 
plications and its relation to steam-jet and other pressure 
locomotive washing systems. 

The variation in a period of time for checking the oil 
level and water in the applications on various railroad 
was discussed at a recent meeting of the committee 
Some railroads check the oil level at every despatchmer: 
whereas other roads check the oil level at various period: 
of time. Some railroads check for water every seven 
days, while others check in periods of time ranging from 
10 days to three months, which is the quarterly inspec- 
tion. 

The lubrication section of the Assembly, Lubrication 
and Maintenance Instructions for locomotive roller bear- 
ing applications furnished the railroads by one roller 
bearing manufacturer reads as follows: “Check oil every 
30 days, or whenever necessary to maintain correct 
level; drain water from housing every seven days by 
removing drain plug.” 

To assist the committee in the study of this subject, al 
railroads operating roller bearing locomotives will be 
asked to furnish the committee copies of the latest lubr- 


. cation instructions issued to maintenance forces, as well 


as blank forms of the locomotive lubrication record 
which they maintain. Copies of instructions issued b 
manufacturers of locomotive roller bearings will be 
obtained. 

The members of the committee are J. R. Brook 
(chairman), supervisor of lubrication and supplies, C. 
& O.; L. N. Griffith, lubricating engineer, S. P.; F. C. 
Ruskaup, assistant to general superintendent motive 
power, N. Y. C.; W. C. Sanders, general manager, Rail- 
road Division, Timken Roller Bearing Company; B. L- 
Thompson, assistant division superintendent terminal. 
N. & W., and J. Mattise, general road foreman of er 
gines, C. & N. W. 
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Report of Committee on Shep Tools 


This committee presented its 
initial report at the 1941 meet- 
ing of the Association and, at 
that time, the difficulties that 
have been encountered by the 
supervisors in railroad back- 
shops and enginehouses were 
not anticipated ; neither, by any 
means, have they been entirely 
surmounted. 

At that time we were not yet 
actively in the war although for 
many months past our own de- 
fense preparations and the mu- 
nitions and supply industries 
had produced sufficiently great 
ncreases in railroad traffic to be reflected in the demand 
or motive power and rolling stock. 

These facts are mentioned in this report only for the 
ourpose of relating them to the general condition of the 
nachine tools and shop equipmerft of railroad shops in 
1941 and since. In brief the machine-tool equipment of 
he average railroad shop in 1941 had an average age of 
between 25 and 30 years and for many years no great 
amount of buying had been done. 

Because of the age of machine tool equipment the shop 
supervisors most directly connected with machine-shop 
tput were beginning to realize that many of the advan- 
tages of the modern cutting tools were almost entirely 
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Progress report on use of modern cutting tools 
includes additional data on machine operations 


past two years have served not only to acquaint shop 
men with the possibilities of new tools but, still more 
important, to emphasize as never before the inadequacy 
of many of the machine tools that have been maintained in 
service well beyond the point, in years, where they could 
perform economically. 

The entrance of this country into the war created a 
demand for machine tools far beyond any reasonable ex- 
pectations and at the same time caused to be set up a 
priority system under which the railroads did not fare too 
well. Both of these conditions resulted in the inability 
of the roads to secure new tools at a time when they 
needed them more than at any time in their history. 
Apparently, as circumstancs which have since developed 
indicate, this drastic need, coupled with the inability to 
secure tools caused a resolve on the part of many railroad 
officers and supervisors to take the steps necessary to 
prevent such a condition developing again. 

Early in 1943 there were indications that the defense in- 
dustries were rapidly being supplied with the needed tools 
at a rate which would soon leave some production which 
could be diverted to the railroads and a questionnaire* 
was sent out to explore the character of their needs and 
the attitude of the railroads toward buying. The re- 
sponse, from mechanical officers of roads all over the 


Table I—Machine Operation Data—Locomotive Parts 


Machine tool data ——-With cutting tools formerly ‘With cutting tools now used 
Road Name of part * Capacity; make; Age, Motor com Description tool Pa MNA „ 
; ; con- : eoe eoo 
mabol and material type yrs. hp. d'n. No. ol operation used fpm. in. tas. "i used f. pm. in. grind 
AA-1 Floating rod Bullard 36-in. ver- N. 30 N. Chuck; bore; High- 150 .033 035-0 2  Vascoloy 350 .033  0-12-0 50 
bushing-bronse tical turret lathe ii "T turn; burnish; 
face; remove steel . 
AA-l Driving tire— Bette 100-in. ver- 6 10 Good ... Bore; filet High- 30  .125  0-45-0 2 Kennametal 180 .062  0-25-0 10 
4 90 E 
4D-2 Driving tire— Wheel lathe 20 Fai R turn 20 .250 — 0-40-0 1 Rex 95 25 .250 — 0-30-0 20 
air ough High- 
steel 
AD-2 Driving tire— Niles 100-in. ver- .... .... Fair . Bore High- 25 062  0-40-0 1  Rexall 40 125 0-250 6 
404 Brake adjusting Libby turret lathe 18 15 Fair 1 Cutlength High- 70 1-0-0 6 High-speed — 70 0-20-0 50-100 
2 Center speed steel 
3 Turnbody steel (Use bar 
4 Tum of 
5 Thread y HET EO proper sise) W — 
403 Crank pin washer Warner & Swasey 20 Belt Good Bore; face; 70 .008 2-0-0 Kennametal 400 .013 0-30-0 
n Bors aoe High- 
steel 
403 Brake pins mild 10 Good ... Turn Stellite 175 O11 0-40 200 Kennametal 240 .006 0-3-0 300 


Gisholt turret 2 
lathe 


beyond the realization of the railroad shop because of 
the physical condition and the inadequacy of power in 
many of the more important tools. However, as shown 
by two previous reports of this committee, in 1941 and 
1942, the use of modern alloy cutting tools made rapid 
strides in railroad machining operations on those jobs 
and in such places as the conditions, as regards machine 
condition and machine design, would permit. The 1941 
report included many examples of the potential savings 
realized as a result of the use of several types of new 
cutting tools and these examples multiplied dozens or 
undreds of times in shops throughout the country in the 
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country, was instantaneous and revealing. The railroads 
not only needed machine tools but were willing to go into 
the market as soon as the priority situation and deliveries 
cleared up. Replies from 32 railroads indicated that 
there was a definite need for new tools in the following 
shop departments, named here in the order of their im- 
portance as indicated by the number of replies: 1 Wheel 
shop; 2 — Turret lathe work; 3— Driving box work; 4— 
Rod work and 5— Piston and crosshead work. By types 
of machines, although some 20 different types were men- 


* The results of this questionnaire were published in Railway Mechanical 
Engineer for November, 1943, page 549. 
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Table II Machining Locomotive Piston Heads 


Type of Machine — Bullard 42-in. Cutaster vertical turret lathe 
Type of Cutting Tools — High-speed steel 
Name of Part — „ bead This Bore for Locating i 
Material — steel Plug on 2nd Setting 4 8c " 
FIRST SETTING 
Oper- ain head~--——- ———Side head- — — Machining 
ation Speed, Feed, Feed, time, 
No. Description of operation l. pm. Rpm. in f. pm. R.p.m. in. br.-min.-re:. 
1 Face C with main head 21 10.49  .0312 25 2 " : 
Bore A with main head 21 — 1049 0312 2 2 0-10-0 THES 8 fega SHm Sies Neod 
Face J with side head te te - 66 10.49 ..0208 Mg 
2 Rough bore G with main head 57 10.49 08812 2, và V 0-9-12 9 E 
Rough turn N with side head - Me " 66 10.49 ..0212 
3 Rough angle-face D with main Tah Operation 2nd. Operation 
57 10.49 0208 T m y 0-35-0 fee -C- MI Face T ui rtt 
Chamfer K with side head - 5 75 8 10 4 0062 e be . 
4 Finish turn D with main head 33 6.02 0208 060-0 operation Finish o ba, 
Cut ring grooves L with side 8 oit eru ond aa oi i 
: l 28 é 
5 Finish bore A with main head E N 
—for locating plug 66 33 35 0156 02-24 i 
6 Finish G and E with main head 57 10.49 0156 " nx oe SthOperstion 6 th Operotion 
Form H with main head m a ' » 0-20-33 Fin. Bore A with M.H. Finish ‘Gand E'with MK 
Semi-finish turn N with side head 63 10.49  .0156 for Locating Plug . Semi- Finish Turn N with SH. 
Ist. Setting orm `H with MM, 
SECOND SETTING x 
Oper- Main head- -—-— ——Bide head Machining 
ation Speed, Feed, Speed, Feed, time, 
No. Description of operation fpm. R. pm. in. f.p.m. R. p.m. in. br.-min.-Sec. 
1 Face U with main head 62 33.35  .0208 0-7-16 
Rough turn S with main head 2 ge 85 
2  Roughturn N with side head - is = 63 10.49  .0208 0-9-30 
Face P with main 63 10.49 .0208 2. » m Ist. Operation foce UC with M H. 3rd. Operation- Rough Turr Gr" - 
WS with MH. Rough Groove Us ~ 
3 Rough turn Q with main head 3 1655 pire 2s ve ss eats p t 
Rough groove L withsidehead — .. 2o 7. 38 602 0039 i . i 
4 Fimish O with main head 57 10.49  .0156 " = Boa 0-48-48  2nd.Operation- Ih Turn N'with S.H. 4th -fini h Turn Queen 
Chamfer M with side head 85 „ € 10.4 0039 eren. ke Neef R 
5 Finish turn $ and bore R 
Halb main bead 2 7.41 056  .. " - 0-30-0 „ s gene, e 
nish groove L with side head * vs d» 46 741 0052 inis ish Turi S and Bora Y 8 95 "nu A T Finish iure“ 
6 Chamfer O with main head 63 10.49  .0156 0-1-33 s . p LAM 
AR , De A o2 Wu" 
T Form T with main head 21 1049 .002 — .. 0249 , , 7 
Finish turn N with side bead E A Ws e3 10.49 0156 
6 Ori- Chamfer ‘O'with M.H. 
THIRD SETTING nu) 
» — — Main head r mV ME bead-— Machining 
ation Tess N 1 time, . "T 
No. Description of operation fpm. Rpm. in. f.p.m. R. p.n. in.  hr.-min.-sec. 'st Operation- Toper Bore W with M.H. 
1 Taper bore W with main head 63 56.98 0208 0-13-18 ' pf 
(rough) rd. Operation Form B'with M.H 
Pads 3rd.Setting 
(finish) 
2 Form B with main head 64 56.98  .0156 0-0-18 


tioned as needed, those which stood out most promi- 
nently were wheel machinery for both locomotive and 
car work ; turret lathes ; vertical boring and turning mills ; 
milling machines, radial drills and precision grinding 
machines. The reasons for needing such machines were 
given as: (1) Increasing output; (2) Decreasing cost ; 
(3) Obtaining greater accuracy and (4) Manpower 
shortage. Of course, two of these four reasons may be 
. considered as being due to the war but certainly the first 
three mentioned are peacetime reasons as well. Most 
significant is the fact that reason No. 3—obtaining greater 
accuracy—was mentioned with greatest frequency. 
During the latter part of 1943 and during the current 
year the railroads have made purchases of machine tools 
and shop equipment amounting to several millions of 
dollars and a substantial part of this equipment is now 
in service. The maximum possibilities of these new tools 
have not yet been fully realized and the efforts of this 


532 


committee to secure complete data concerning these ps 
sibilities were handicapped by the conditions under whic" 
railroad shop supervisors are working today. 

In Table I are a few typical examples that were suf 
plied the committee and these are offered as a supleme: 
to similar data which were included in the 1941 repo 
Table, II gives data indicative of the machining tire 
savings to be effected on a locomotive piston head on - 
modern machine. Comparisons of this time with older 
machines will show the possibilities of savings to be ac 
complished by machine-tool replacement. 

The report was signed by E. A. Greame (chairman: 
tool foreman, D. L. & W.; F. Perkins, shop super: 
tendent, Grand Trunk Western; W. W. Brown. shi 
supervisor, B. & M.; J. I. Stewart, supervisor shop m 
chinery and tools, N. Y. C.;: L. H. Schiefele, engine 
of tests, Reading, and H. G Wilcox, associate edito 
Railway Mechanical Engineer. 
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Progressive Motor Maintenance 


"uk Rock Island's electrical shop at Silvis, Ill., has been 
ranged and equipped to meet all the electrical mainte- 
ince requirements of Diesel-electric locomotives. Tools 
id shop equipment are so arranged that work moves 
ogressively through the shop via three routes: one for 
ad frames, one for armatures requiring rewinding, 
id one for armatures requiring ordinary maintenance. 
len in the shop specialize on certain jobs as the work 
rogresses, one man or group doing dismantling and 
eaning, another taking care of brush rigging and field 
ls, one of stripping and banding, one of rewinding, 
razing and soldering, one of grinding, undercutting, etc. 


Rock Island adopts best of 
manufacturers! methods and 
machinery for overhaul and 
repair of Diesel locomotive 
electrical equipment 


The shop is divided into three sections. The south sec- 
tion, as shown on the shop layout, where the motors are 
received and which contains the field-coil line, is equipped 
with two overhead cranes which travel the full length of 
the shop. The middle section has one overhead crane 
that also travels the full length of the shop, and in addi- 
tion to this there is an electric-lift jib crane at each work 
position where heavy parts must be handled. The third 
section is on the north side and is used. mostly for shop 
maintenance office, tool cribs, etc. 

All traction-motor parts and fits are maintained to 
standard dimensions so that any armature, frame, field 
coils or brush rigging may be used in any motor of a 
certain type, and any motor may be used in any locomo- 
tive requiring that type of motor. Drawings and specifi- 
cations are issued for all work showing dimensions, in- 
sulation thickness, length of leads, temperature and ad- 
vance for motor pinions, etc. 

In normal practice, traction motors for switching loco- 
motives are shopped on four-year periods and road loco- 
motives when they have accumulated 175,000 miles. The 
type of work done on the motor depends upon accumu- 


General view of the electrical shop showing a traction motor 
in the foreground being transported on the monorail conveyor 


ROM tram 
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lated mileage. Motors are cleaned and inspected at all 
shoppings and are given such repairs as may be needed. 
After 300,000 miles of service, motors are dipped and 
baked. They are rebanded at 600,000 miles. 


The final operation in the degreasing tank consists of flushing 
the part to be cleaned with a stream of the cleaning solution 


Motors needing inspection, cleaning and repair are 
brought to the east end of the shop (the left end of the 
diagram) by a monorail hoist. This facility was avail- 
able when the shop was equipped for electrical main- 
tenance and its use incorporated as a part of the proce- 


AA 
Motors placed on 


lift type power 
driven truck. 


Work Benches, 


dure. Motors are received from the railroad in box cars. 
They are unloaded with the use of monorail hoist and 
carried to a platform on the west end of the shop where 
the crate or skid on which they are received is removed, 
the skid is left at the west end of the shop for use ona 
completed motor, the motor is then moved by the mono- 
rail crane to the east end of the shop and deposited on a 
skid which is picked up by a battery-powered manually 
operated hydraulic lift truck and run into the shop. 

The first operation consists of running the motor from 
the 250-volt d.c. power supply and making various ob- 
servations and measurements which are noted on Report 
No. 1, the first part of which is reproduced. This report 
also includes space for making notations on conditioning 
and repairs required for frames and heads, nose support, 
wear plate, frame covers, brushes, brush holders, baffles, 
cleats, motor leads, lead clamps, bushings and terminals, | 
gear- case support, pinion axle-bearing brasses, axle-bear- 
ing supports, armature friction bearings and various fit- 
tings. There are eight such report sheets on which are 
recorded the condition of and the work done on the vari- 
ous parts of a motor. These are (1) the stripping report 
described, (2) anti-friction bearings, (3) field coils, (4) 
brush holders, (5) anti-friction housings, (6) assembly, | 
(7) armature inspection, (8) armature rewind. Each 
operator signs the sheet for the work he has done. 

Card records are also kept for recording the mileage 
accumulated on each armature and field coil, the major 
item of work performed at each shopping, such as arma- 
ture rewound, new bands applied, etc. A record of this 
work is shown on the card in abbreviated symbols such as 
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| Storage Storage Racks Storage Test 
l Rack Rack 0 Taping Hydraulic 
| Degreaser- of nial Press 
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cl C53 ^ wire / work N Moter 58 Buffer for Field Coils 
$ Rack/ BenchesN Test di Wire Rack, ch 
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hl 1 
“al (3. coi Storage Racks Armature 
5 N Winder * Work Bench Banding 
CIN of Machines 7 Ve 
x cf Drain Rack 
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P NEN Storage O/ d Band Drill Press 
i Rock 3S fu; Stripper 8 
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Rack No. 
1—Repaired frame heads for sleeve bearings 
2—Repaired axle-bearing caps 
3—Repaired frame parts 
4—Field coils and pole pieces before repair 
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Plan of the shop showing the 


Rack No. 


5—Traction motor frame covers before repair 

6—Brush holders and anti-friction bearings 
before repair 

7—Empty bolt trays, uncleaned traction me 
parts 
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ature rewound A/R, bands replaced B/R, shafts re- 
ed S/R, etc. In addition, this information is referred 
rhen a motor is received in the shop in order to see 
t work is required. The work required is then shown 
the stripping report which enables the mechanic 


Silvis Shop Automotive Electrical Report No. 1 


ping Report on. 
Order No... ... . Cls. Reprs. 
e: Type . Serial No. 
ture: Type Serial No....... 
Coils: Job N... Mfgr. 
received at Shoùũꝶũp r Date stripped.................. 
med By... 41. From Loco. No........... Miles Service.......... 


t to ground............ (If less than 100 megohms test each part 
eparate) Armatur ields 


n removed. ety Fit on ft. heens 


irks: 


j»ping the motor to route and show what work is 
ured. For example, a motor has accumulated 600,000 
's since it was last banded. The man stripping the 
or will then show on the armature report to reband 
armature, etc. There is also a bearing-record card 
recording mileage accumulated, as most roller bear- 
; are purchased under an expected 400,000-mile life 
are repaired by the manufacturer at a percentage of 
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ingement of tools and equipment 


Rack No. 
8—Repaired armature parts 
9—Repaired anti-friction bearing heads 
10—Inspected pinions 
11—Axle-bearing caps before repair 
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Removing a pinion with a hydraulic puller 


Motor Skids 
Removed 


Concrete 


N 


Rack No. 


12—Traction motor frame support 
rings 

13—Small armatures 

14—Rewind armature parts 
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the cost of new bearings according to a schedule set up 
for a certain mileage. 
The listings on these cards are as follows: 


Service Record 


Serial 
Remarks 


After running and insulation tests are made on the 
motor the pinion is pulled and the motor disassembled 
or stripped. It is the responsibility of the stripper to 
indicate what work needs to be dorie. 

From the stripping floor the motor parts are passed 
to the degreaser. This is a tank sunk in the floor which 
contains a few inches of a liquid degreasing solution at 
the bottom and electric immersion heaters for heating 
the liquid. The part to be degreased is hung in the tank 
above the liquid and vapor from the hot solution condenses 
on the relatively cold motor parts. This is allowed to 
continue for only ten minutes on insulated parts, such as 
armatures, field coils, etc., as a longer period will de- 
stroy the varnish. On parts such as field frames without 
coils, bearing heads and axle caps, this condensation 
continues until the part being cleaned approaches the 
temperature of the vapor when condensation ceases. ‘The 
final operation consists of flushing the part with a stream 
of the solution pumped from the bottom of the tank. 

Details of the procedure of reconditioning traction mo- 
tors will appear in the following issue. 


Battery-Voltage 
Generator Control 


Illinois Central suburban trains are made up of two-car 
units consisting of a motor car and a trailer. Because of 
the bulk of equipment on the motor car, the lighting and 
control battery is carried on the trailer. Charging cur- 
rent is obtained from a motor-generator set on the motor 
car and is controlled by a generator regulator and reverse- 
current relay. 

In the original installation, the usual method of using 
generator voltage for generator control was used, but 
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although great care was exercised to make the right vol- 
age adjustment, the batteries suffered when cars wer 
changed in service. If the adjustment was made for a car 
which operated mostly during daylight hours, it would 
operate satisfactorily as long as the car continued on this 
kind of schedule, but if the car was transferred to a run 
which required a number of hours of lighting, the battery 
could not be kept up. Conversely, if a car were adjusted 
for evening service, the batteries would require an ir 
ordinate amount of flushing when the car was changed t: 
a run on which little lighting was required. 

The trouble was caused by the drop in the lines to the 
battery and the drop in connectors between cars. To 
effect a remedy, a pair of control wires was run from the 
battery through a pair of coupler contacts between car: 
to the voltage coil of the generator regulator. Since thi: 
circuit must be open when the reverse current relay i: 
open, an extra contact was mounted on the movable arm 
of the reverse current relay which connects with a fixed 
contact when the relay is closed and breaks the generator 
voltage coil circuit when the relay is open. The generator 
regulator is thus controlled by battery voltage and the 
reverse current relay by generator voltage. Since this 


arrangement was adopted, under- and overcharging dif- 
ficulties have disappeared. 


Generator and lamp regulator panels are located in a cabinet under- 
neath the motor car 


A closeup of the reverse current relay showing the extra contacts 
for the ba'tery-voltage control circuit 
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op Tests for) 


\ir-Conditioning Equipment 


HE arrangement of fittings and connections shown in 
diagram has been found very satisfactory by one rail- 
ad for testing steam-ejector air-conditioning equipment. 
is used in connection with the electrical testboard shown 
Figs. 2 and 3. Most of the tests consist of checking 
rrect operation or of comparing parts and gauges with 
hers of known quality. The test apparatus has been in 
e for several years and those who use it*say it has 
minated the guess work as to the results to be ob- 
ined from overhauled equipment. In addition to check- 
g repair parts, when any piece of equipment is sus- 
«ted of not functioning properly in service, it can be 
moved for an accurate test and a possible road failure 
iminated. 

In the diagram Fig. 1, the items shown as No. 1 are 
eam connections for testing and adjusting steam-pres- 
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One railroad's methods of de- 
termining the condition of the 
various pieces of equipment 
used for steam ejector systems 


are shown at No. 4. The petcock B has a small hole 
drilled in the side so that the connection to the vacuum 
tank is closed when the auxiliary vacuum tank is dis- 
charging. By operating this petcock, the vacuum can be 
varied and held at any value from zero to 28.55 inches. 
By this means these switches can be set accurately. Op- 
eration of the condenser pump on the test rack pulls the 
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Fig. 1—Steam, air, water and vacuum connections used for testing steam-ejector air-conditioning equipment 


re reducing valves. Connections for testing quadruplex 
auges are shown at No. 2. The master gauge on the 
Tight is connected permanently and the one shown at the 
leit is the one under test. A comparison of ratings on 
the two gauges shows any adjustment which may be 
needed on the gauge under test. Item No. 3 shows con- 
nections for making steam-pressure switch tests. By 
|Varying the pressure with the master steam valve A and 
the master steam gauge above, the switches can be set 
accurately. 

Connections for testing condenser pressure switches 
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vacuum on the main vacuum tank by means of the purge, 
the same as on a car. When the pump is shut down, the 
ball check valve seals the line to the tank. 

The connection No. 5 is used for testing motor-oper- 
ated steam valves. The valve is operated by interrupted 
current from the testboard which causes it to function 
the same as it does in service. Since the valve is con- 
nected to the steam line it provides for an adjustment of 
the packing. The other end of the valve is connected to 
the vacuum system. With valve C closed and valve D 
open the motor-operated valve can be tested for vacuum 
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leaks. Closing of valve D and opening of valve C per- 
mits the motor-operated valve to discharge steam into 
the water storage tank when it is being tested under 
steam. 

Connection No. 6 allows for testing vacuum gauges 
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Fig. 2—Front layout of the electrical testboard used with the equip- 
ment shown in Fig. 1 
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used in the yards. This is done by comparing the read- 
ing of the gauge under test with that of the master gauge 
at the right. 

Connection No. 7 is used for heating overhauled 
condenser and cold water pumps, the pressures being 
read on the master gauge. 

No. 8 is a connection for testing cold water pumps for 
vacuum leaks. Any leakage will be indicated by the mas- 
ter gauge and, by using a glass cup filled with water as 
indicated, it will show any leak that is taking water 
through the seal line. 

Barco relay valves are tested at connection No. 9. 
Operating the motor valve on interrupted current will 


Interrupter 
Disc 


Fig. 3—Wiring diagram of the testboard shown in Fig. 2 


discharge steam into the Barco relay valve and operate 
it for test. 


Connection No. 10 is used for testing upper and lower 
steam reducing valve bellows. It is connected with the 
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(Turn to second left-hand page) 


city water supply and will show even pin hole leaks. Tt: 
bellows is screwed on to the stem after which the botor 
is clamped down with the ring and gasket, expandig 
it slightly to make the leaks show up. 

No. 11 is a connection for testing evaporator feed 
valves from underframe equipment. It is made froma 
one-gallon jar with the bottom removed. It is connected 
to the water supply tank and also to the air supply. Th 
air is connected into the water line to create bubbles 
can be seen better than water if there is any Mun 
the seat of the valve being tested. 


Electrical Testboard 


In the drawing showing the front layout of the 
trical testbaard, No. 1 is a 34-volt, 15-watt lamp whi 
flashes on and off with the operation of the air sel 
switch, indicating its proper operation. The lamp 
placed behind a bull’s-eye. The instrument shown 3 
No. 2 is a model 301 and 50-volt indicating vol 
meter. ‘ 

No. 3 is a 34-volt, 15-watt bull’s eye lamp contr 
by the pilot relay contacts of the delay being t 
No. 4 is a 115-volt, 100-watt lamp also behind the buli 
eye and is used in series with the a.c. voltage test 

No. 5 is an air selector switch being tested for proger 
adjustment. No. 6 is a rheostat for adjusting the tes 
voltage from 20 to 50 volts. No. 7 is the pilot relay tet. 
No. 8 is the test position of the resistor used in 
with the pilot relay. No. 9 is the toggle switch for sm 
trolling the interruptor., 

The items shown as Nos. 10, 11 and 12 are re 
tacles used respectively for testing 32-voltage circuits s 
equipment for the No. 4 a.c. test leads and for tesay 
32-voltage equipment such as fans and thermal co 
tactors. No. 12 receptacle is also used for setting ck 
lighting regulators, automatic switches, etc, the vite 
being variable from 20 to 50 volts. Test leads are 
in the three receptacles. 

No. 13 is a double-throw switch. In the top positiq 


ilot Relay 
Test 


Rheostat 


9 
Test Light 
2 


it cuts in the magnetic valves that interrupt the ait for 
to the air selector switch and in the lower position it c 
nects in the motor valve test circuit, using either contin- 
uous or interrupted current: 
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The Code of Practice of the Association of Manufac- f x N 


turers of Chilled Car Wheels, ensures the railroads of a 


dependability of product so important where safety, 


economy and long life are basic factors of operation. 


“The 7 Rigid Tests for Chilled Car Wheels” is just an- 


other “double check” to guarantee the maintenance of 


these superior quality standards of Chilled Car Wheels. 


rane 
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THE 7 RIGID TESTS 


THAT GUARANTEE UNIFORMITY determine | „ 


1. Chill test block token ot least once in 
every ten wheels poured. 


2. One complete chemical analysis with Bi om $ 
each heat. i i i £ Qa 45 Drop Test Machine 


3. Constant pyrometer checks for ac- 
curate procesting temperature. 


5. Thermal test of finished wheel (A.A.R. 
Specifications). 


6. Test for Rotundity. WENN S 
7. Brinell Hardness test for maximum and ^ N uf X : alute A M E R l C A N 
minimum chill limits. l ; xm 3 RAILROADS 
"mao d di for their magnificent 

War Performance 
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ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
230 PARK AVENUE, NEW YORK, N. Y. * 445 NORTH SACRAMENTO BOULEVARD, CHICAGO, ILL. 


Organized to achieve: Uniform specifications — Uniform inspection — Uniform product 
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96 RAILWAY MECHANICAL ENGINES 
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2.6-6-6 ALLEGHENY TYPE 


The C&O hauls thousands of tons of 
coal daily from mines high in the Al- 
leghenies, where the road reaches an 
elevation of 2,072 feet above sea level 
and grades are in excess of 1.14 per 
cent, with curves of 6 degrees. 

For such hauls the Chesapeake & 
Ohio uses the most powerful four-cylin- 


LIMA 


LIMAS 


der, six-coupled engines ever built, the 


“Allegheny Type” Limas. 

Ten of these were placed in service in 
1941, ten more a year later, and now an- 
other ten gives the Chesapeake & Ohio 
a fleet of thirty of these Lima-built super- 
power locomotives, with fifteen more 
building. l 


A LOCOMOTIVE WORKS, INCORPORATED 


K LIMA ° OHIO 


November, 1944 9" 


CONSULTING DEPARTMENT 


Newark, N. J., 
equipped with flush ceiling troughs, using two 40-watt F, 3,500 deg. 
white lamps per 4 ft. length, over Holophane 11F12 controlenses 


Drafting room, Public Service Electric & Gas Co., 


Lighting Drafting Rooms 


In one drafting room fluorescent type lighting fixtures 
are installed directly over each drafting table as individ- 
ual lighting units..In another drafting room the fluores- 
cent type fixtures are placed high in the ceiling so as 
to give excellent general illumination. What are the ad- 
vantages and disadvantages of both arrangements? 


Good Seeing Conditions 
Inelude More Than Good Lighting 


Drafting room lighting has received much study and 
many excellent suggestions have been developed, but their 
application to actual installations is often disappointing. 
There are good reasons for this: The work of drafting 
requires converging vision continuously. (See Fig. 1). 
The means for converging vision provided by nature are 
intended for use over relatively short periods of time. 
Their prolonged use for seven or eight hours a day, day 
after day, results in fatigue, irrespective of the amount, 
arrangement or distribution of the light, unless special 
means of relief are provided. 

As special means of relief for draftsmen are seldom 
provided, most of them experience disappointment with 
each new system of lighting they try. Lighting engi- 
neers, observing the repeated disappointment of drafts- 
men, conclude that it is difficult, if not impossible, to 
light drafting rooms satisfactorily. It is possible to pro- 
vide satisfactory seeing conditions for most visual tasks, 
including drafting ; but the lighting provided, which is all 
the lighting engineer has control over, is only part of the 
program of establishing satisfactory seeing conditions. 

Another and most important part is the treatment or 
correction of the eyes of the draftsmen. Drafting puts 
such a strain on even the best eyes that they need to be 
kept up to par, and.so need all the help that medical or 
optical aids can give. In drafting, eyes are working 


near or at the limits of performance much of the time. 


The average draftsman, like most of us, usually seeks 
aid long after the need first arises, so that a program of 
constant checking by the employer is advisable. Such 
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Can you answer the following question? Answers should be 
addressed: Electrical Editor, Railway Mechanical Engi- 
neer, 30 Church Street, New York 7 


Can a reciprocating pump be controlled satisfac- 
torily by means of the usual pressure-responsive de- 
vices often used on centrifugal pumps? 


programs of eye examination have been adopted by ma 
of the largest employers, but they are needed donn 
the level where only a few draftsmen are employed. 

Another part is the proper treatment of every surfat 
in the field of view—proper reflection factors chosen 
glint removed from instruments and relief areas pr 
vided. Lastly, regular visual rest periods should be p 
vided. Most authorities suggest at least five minut 
every half hour. In short, satisfactory seeing conditios 
for draftsmen are a product of their entire environmes 
and their work habits, operating on their visual apparatut 
They cannot be created by the lighting engineer alon 
No matter how well he does his part he has two-strike 
against him if there is no planned control over the drafts 
man and the draftsman’s environment, to complemet 
the work of the lighting engineer. 

The first decision to be made in planning a light 
system for a drafting room, is to depend upon artifice 
light. No lighting system can be satisfactory that is o 
an auxiliary to daylight, and main reliance cannot be på 
on daylight. It is practically impossible to provide sats 


os po 


Parallel Vision for ond Vision for 
Distant Objects Close O Objects 


Fig. 1—The work of drafting requires converging vision conti 


Good 


Some Much 
Penetration ue 


Reflection Reflection 


Fig. 2—The angle at which the light strikes the work is 
to good lighting 


factory daylight all over even a small room, from . 
wall openings, while daylight is only intermittently sath 
factory from well planned ceiling openings which à 
moreover, seldom possible. 
The second decision is the amount of light. It sho 
be 50 footcandles so that enough is available for wf 
on dark materials such as Vandyke prints, bluepn 
photostat negatives, faint pencil work, and so on. 
The third decision is the slope of the tables. The an 
by W. G. Darley and L. S. Ickes, reported in Tumi 
ing Engineering, Vol. 10, page 1462, on — 
Seeing in the Drafting Room," shows the 
the vertical table over the horizontal board. om 
is much less dependent upon a special arrangeme 
lights, or distribution of lighting than the latter, — 
If vertical tables are used it is desirable to give? 
walls a light finish—about 50 per cent reflection fadi 
as the boards will be seen against them and a low d 
trast is best. If the tables are horizontal the floor sh i 
(Continued on second left-hand page) 
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The installation of Security Circu- 
lators makes locomotives avail- 
able for continuous operation 
over longer periods of time. Such 
locomotives have better combus- 
tion and longer arch life with less 
flue plugging and less cinder 
wear, so that a minimum of boiler 
maintenance is required. 


Nus vere 


IMERICAN ARCH COMPANY, (INC. 


NEW YORK »* CHICAGO 
CCU REED dd OE LS £08 


be light for the same reason. The ceiling should always 
be white to reduce contrast with lighting units. 

Large panels of wall surface, running from wall to 
ceiling, should be selected as relief areas, and should be 
painted a No. 3 blue-grey, or similar color. These are 
rest areas for the eyes of the draftsmen. They must be 
so arranged as not to silhouette any board, when vertical 
boards are used. When horizontal boards are used, the 
relief area can run horizontally around the room, start- 
ing at the floor and going as high as the average horizon- 
tal line-of-sight of the men (5 ft.) the upper part of the 
wall being painted the same light color as the ceilings. 

The final decision is the choice of the lighting. When 
lighting units are hung in space close to the boards they 
do not light the whole table equally, and thus they have 
to be under the control of the draftsman so he can move 
them to suit the need of the moment. That results in 
direct glare to some other draftsman and reflected glare 
to himself, from some part of the board. It also makes 
tracing difficult as the rays of light, radiating in plan 
from the light source, strike the paper at varying 
angles, depending upon the distance from the light 
source, and penetration of the paper is unequal and 
cloudy. Further, low hanging units and adjustable units 
present require constant and expensive maintenance to 
keep them in order. Good housekeeping is difficult in a 
room so equipped. Lastly, it is impossible by an arrange- 
ment of low hanging units, to provide the proper bright- 
ness balance throughout the entire interior, that is so es- 
sential to visual hygiene. When they are also adjustable 
the brightness balance is constantly changing and fortui- 
tous. It cannot be scientifically planned. 

Conversely, ceiling mounted units provide more even 
lighting of the boards, better paper penetration, less in- 
terfering shadows, better visual hygiene and require less 
maintenance. These ceiling lights may be either incandes- 
cent or fluorescent. Fluorescent is relatively new and 
popular, so that a fluorescent recommendation will prob- 
ably be the most useful. For this reason it is given below, 
but it should be remembered that the only fully satisfac- 
tory answer in a given case requires a study of the job 
and personnel. The advice of a competent lighting en- 
gineer is indispensable. 

Continuous rows of two 40-watt F, 3,500 deg. white 
lamps at 4-ft. intervals at the ceiling will be required to 
produce enough light. The rows may either be arranged 
diagonally across the room, or at right angles to the long 
dimension of the tables. In both cases symmetric control 
at the mouth of the lighting equipment will be needed to 
reduce the light going to the eyes of the draftsmen. This 
control may be either by louvers or prismatic lenses, the 
latter resulting in more light on the tables. 

' H. L. Logan, 
^ Engineering Consultant, 
Holophane Co., Inc. 


Each System Has 
Its Own Goed Qualities 


Both of the types of lighting installations using fluores- 
cent fixtures will be found to be quite satisfactory for 
most railroad drafting rooms. However, the human equa- 
tion must be considered when designing any lighting in- 
stallation for railroad service. It seems strange, but it is 
a fact that a lighting job which may prove entirely sat- 
isfactory to one group of workers will not please an- 
other similar group. If it were possible to disregard the 
cost of the installation and the cost of the power to be 
consumed, one might be able to do such a high-class 
lighting job that the results would be satisfactory to any 
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group, but all too often the cost of a railroad lighting 
project is one of the primary considerations. 

Because of the fewer lighting units required, the use 
of individual fluorescent fixtures over each drafting table 
will be the most economical from the standpoint of first 
cost, as well as from the annual cost of electricity ; further- 
more, the illumination obtained will be found to be en- 
tirely satisfactory provided large enough lighting unit, 
are used. When the units are placed directly over the 
drafting table, it is usually possible to install them low! 
enough so that the draftsman will not have to look di- 
rectly at the fluorescent tube, thus avoiding a great, 
amount of eye strain. On the other hand, some eye strain 
may result from the working table being more brillian 
illuminated than the rest of the room. It is tiring toa 
draftsman to have to continually shift his vision back and 
forth from a brilliantly lighted table to a darkened room, 

This last objection can be removed by installing a few 
lighting units to provide general illumination for the 
room. One other advantage of the individual type oi 
lighting is that the fixtures are usually placed low enough 
to be serviced and cleaned without the use of a ladder. 

General illumination of a drafting room by lighting 
units located high in the ceiling requires more lighting 
units and consumes more power, but it gives a much 
better impression than does the spotty illumination ob- 
tained from individual lighting units. In order to reduce 
eye strain to a minimum, fluorescent lighting units in- 
stalled high in the ceiling should be equipped with grills 
or baffles which will keep the lighting tubes at one eni 
of the room out of the normal view of a draftsman at the 
other end of the room. It is very tiring to look contin- 
uously at a bank of unprotected light sources. Lighting 
units which allow only a direct view of the fluorescent 
tube from directly below the fixture are, of course, satis- 
factory because it is seldom that a draftsman looks di- 
rectly up at the lighting unit. The general illumination 
obtained by the second method allows for greater flex- 
bility in the use of the drafting room. As conditions i 
the room change, the tables and desks can be shifted from 
one place to another without having to call an electrician 
to relocate the lighting fixtures. 


Joun S. Corser 


Good General 
Illumination Is Essential 


If a draftsman never looked up from his work, if be 
never had to consult card index files in another part e! 
the office, and if he did not have to consult referent 
prints on his reference table, then an individual lighting 
fixture of sufficient intensity of illumination directly ove 
his table would be ideal. ; 

But a draftsman does look up from his work, does cer- 
sult card index files and reference prints, and in doing 
these things, with an individual lighting fixture over h 
table, he shifts his eyes from a brightly lighted object at 
close range to a comparatively dark area at a greater di- 
tance. Thus his eyes must accommodate for both a change 
of focal distance and a change of intensity of illumina 
tion. This produces a decided eye strain. 

The modern trend in lighting is toward general ill- 
mination with equal intensity of illumination at all points 
absence of shadows on the work and, above all, sufficient 
intensity of illumination to prevent eye strain. One 
should be able to look up fsom a correctly lighted work 
place and have his eyes accommodate only for a change 
of focal distance, but not for a combination of change o 
focal distance and change of intensity of illumination. 

G. CRARLESs Hor 
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ENGINEERING 


"TE spectacular performance and high availability of General Motors 
locomotives to a large degree start from superior components, such as 
GM Diesel engines and Electro-Motive generators; traction motors, control 
apparatus and car design. 


But there is a powerful unseen factor in the excellence of this motive power, 
a factor which long has been a fundamental of Electro-Motive design phil- 
osophy. This is the design and manufacture of all parts with full respect for 
the principle that they must work well together. This, of course, is fully 
possible only where a single set of competent engineers and production 
executives design and manufacture, in "under-one-roof" coordination, all 
vital components. 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS CORPORATION LA GRANGE. ILLINOIS, U.S. A. 


Some Steel Set Aside for 
Passenger Cars 


In disclosing on September 18 that a re- 
serve of 37,000 tons of carbon steel, plus 
other materials in proportion, has been set 
aside by the War Production Board for the 
fourth quarter of this year, to cover a num- 
ber of non-military programs set up by 
claimant agencies for civilian interests, in- 
cluding the Office of Defense Transporta- 
tion, the W. P. B. pointed out that part of 
this material has been allotted for railroad 
passenger cars and light trucks, subject to 
the precedence of war needs and produc- 
tion feasibility under current conditions. 


A. S. M. E. Annual Meeting 


THE program for the annual meeting of 
the American Society of Mechanical Engi- 
neers to be held at the Hotel Pennsylvania, 
New York, Noember 27 to December 1, 
inclusive, aims at the completion of the 
war-production job and preparations for 
reconversion. Three Railroad Division 
sessions are being arranged, also sessions on 
Applied Mechanics, Aviation, Fuels, Metals 
Engineering, Heat Transfer, Hydraulics, 
Oil and Gas Power, Steam Power, Produc- 
tion Engineering, Metal Cutting, Furnace 
Performance, Mechanical Springs, etc. The 
program, tentatively, for the Railroad Divi- 
sion sessions, the Metals Engineering 
Division, and parts of other sessions of 
interest to railroad men is as follows: The 
Railroad Division luncheon will be at 12:30 
p. m. on Thursday, November 30. 


Monpay, NOVEMBER 27 
p.m. 
Power (I)—Furnace Photographic Analysis 


Photographic Analysis of Furnace Performance 
—Discussion by Combustion Engineering Com- 


pany, Babcock & Wilcox Company, Riley Stoker 


Corporation 
Locomotive Photographic Analysis, by Walter 
Leef, Denver & Rio Grande Western 3 


TUESDAY, NOVEMBER 28 


30 p.m. 
Applied Mechanics (II)—Mechanical Waves 
Dynamics of an Elastic Bar, by O. R. Wik- 

ander, Edgewater Steel Company 
Basic Mechanics of the Metal Cutting Processes, 

by M. E. Merchant, Cincinnati Milling Machine 

Company 

Metals Engineering (II) 

.New Application of Magnesium from the De- 

sign and Service Standpoint, by J. C. Mathes, 

The Dow Chemical Company 


WEDNESDAY, NOVEMBER 29 


9:30 a.m. 
Metals Engineering (IV) 
Recent Developments in Engineering Materials, 
by Archibald Black, Simonds Aerocessories, Inc. 


2:30 p.m. 
Metals Engineering (V) 

Some Engineering Properties of Nickel and 
High-Alloy Nickels, by B. B. Betty and W. A. 
Midge, International Nickel Company 

Railroad (I)—Oil and Gas Power (I) 
. Gas Turbine Locomotive for Main Line Serv- 
ice, by Paul B. Sidler, resident engineer, Brown 
Boveri & Company 

Gas Turbine Road Locomotive for American 
Service, by Dr. J. T. Rettaliata, manager, Re- 
search and Gas Turbine Development Division, 
Allis Chalmers Manufacturing Company 

Gas Turbine Plant for Railroad Motive Power, 
by J. K. Salisbury, turbine engineer, Central 
ulectric Company, and S. Cain, assistant en- 
gineer, Locomotive Division, General Electric Com- 
pany 

6:30 p.m. 

Annual dinner 
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NEWS 


Tuurspay, NovemsBer 30 
:30 a.m. 
Railroad (II) 

Progress in Railway Mechanical Engineering— 
Report of Committee RR, Survey. E. G. Young, 
chairman, K. F. Nystrom, B. 
Battley, and H. C. Wilcox 

Practical Aspects of Feedwater Treatment for 
Locomotive Use, by Thos. H. Hislop, water. en- 
gineer, New York Central System 

Carry-over in Locomotive Boilers, by Arthur 
Williams, chief engineer, Superheater Company 

Report of Technical Committee on Locomotives, 
Lawford H. Fry, director of research, The Lo- 
comotive Institute 


Metal Cutting (I) 


The Influence of the Application of Cutting 
Fluids at Different Temperatures when Turning 
Steel, by O. W. Boston, W. W. Gilbert, and R. E. 
McKee, Department of Metal Processing, College 
of Engineering, University of Michigan 

Tool Control Practiced at Puget Sound Navy 
Yard, by W. E. Ainsworth, master mechanic, 
Tool Shop, Pudget Sound Navy Yard 

Survey on Tipping of Tools for Purpose of 
Conservation of Cutting-Tool Material, by Frank 
J. Oliver, technical editor, The Iron Age 8 


12:30 p. m. 
Railroad luncheon 


. Cain, E. R. 


2:30 p. m. 
Railroad. (III) 

Load Compensatin Brake Equipment for 
Freight Cars, by C. Stewart, director of en- 
gineering, Westinghouse Air Brake Company 

Critical Shearing Stress in Skin-Stressed Box- 
Car Sides, by V. Green and J. Drinka, 
engineering department, Chicago, Milwaukee, St. 
Paul & Pacific. 

Passenger Car Trucks, by K. F. Nystrom, me- 
chanical assistant to chief operating officer, Chi- 
cago, Milwaukee, St. Paul & Pacific 

Freight Car Trucks, by R. B. Cottrell, chief 
mechanical engineer, American Steel Foundries 


Metal Cutting (II) 

Relation of Surface noes 
Actual Surface Profile, by P. Tarasov, re- 
search engineer, Norton Company 

A Study of Some Fundamentals when Milling 
Steel with Carbides, by Fred W. Lucht 
ment engineer, The Carboloy Company 

Cutter Grinding—A Prerequisite to Milling 
Steel with Carbides,by Fred W. Lucht 

Methods of Mechanically Mounting Cutting 
Blades of Solid Cemented Carbide, by W. L. 
Kennicott, engineer, Kennametals Inc. 


Rubber and Plastics 
e and Relaxation in Rubber Products, by 


D. Andrews and A. V. Tobolsky, Department 
of Chemistry, Princeton University 


Safety-Management (VII) 
The Hiring of Handicapped Military Person- 
nel, by Michael Supa, International Business Ma- 
chines Corporation 


Metal Cutting (III) 
Some New Phases in the Use of Cutting Tools, 
by W. L. Kennicott, engineer, Kennametals, Inc. 
Diamond Cutting Tools, by Paul Grodzinski, 
mechanical engineer, The Diamond Trading Com- 


pany 

A Thermal Balance Method and Mechanical 
Investigation for Evaluating Machinability, by A. 

Schmidt, resident engineer, Kearney & 

Trecker, Inc., and O. W. Boston and W. W. 
Gilbert, Department of Metal Processing, Uni- 
versity of Michigan 

Helical Taper Reamers Milled with Constant 
Helix Angle, by T. F. Githens, mechanical en- 
gineer, Cleveland Twist Drill Company 


Correction—C., R. I. & P. 4-8-4 
Type Locomotives 


IN the September, 1944, issue of the 
Railway Mechanical Engineer describing 
the 4-8-4 type locomotives built for the 
Chicago, Rock Island & Pacific an error 
in the counterbalance data appears with re- 
spect to the main wheels. The second para- 
graph in the first column on page 408 should 
read as follows: “In counterbalancing these 
locomotives, the wheels at positions 1, 3 and 
4 are counterbalanced for a static over- 
balance of 147 1b., 145 1b. and 144 Ib., re- 


Readings to* 
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spectively, without cross balance. The dy- 
namic augment for these wheels, at diam- 
eter speed (74 m.p.h.), is 7,550 lb., 7,450 lb. 
and 7,400 Ib., respectively. The main wheels 
are crossbalanced. For the right main 
wheel the component at right angles to 
the crank pin is 125 1b. and the component 
in line of crank pin is 93 Ib. producing a 
resultant overbalance of 156 Ib. The dy- 
namic augment for this wheel, at diameter 
speed, is 8,000 Ib. For the left main wheel 
the component in line of crank pin is 1% 
Ib. and the component at right angles to | 
it is 68 lb., resulting in an overbalance of 
161 lb. The dynamic augment for this 
wheel, at diameter speed, is 8,250 lb. The 
total weight of reciprocating parts on each 
side is 1,997 lb.“ 


Railroad Man Elected Vice- 
President of Welding 
Society 


At the annual election of officers of the 
American Welding Society in Cleveland. 
Ohio, on October 19, Frank A. Longo, gen- | 
eral boiler inspector, Southern Pacific Com- | 
pany, was elected vice-president of the) 
Western District of the society which in. 
cludes sections in the Pacific Coast and 
Mountain States area. 

Mr. Longo has been chairman both of the | 
Los Angeles and San Francisco Section: 
of the society and at the present time is also 
vice-president of the Master Boiler Makers 
Association and chairman of its Executive 
Board. 


Simmons-Boardman Staff 
Changes 


FolLowiIxd the death on September 1 of 
Elmer T. Howson, western editor of Rail- 
way Age, and editor of Railway Engineer- 
ing and Maintenance and Railway Eng- 
neering and Maintenance Cyclopedia, sev- 
eral changes in the editorial staffs of these 
Simmons-Boardman Publishing Corpora- 
tion publications have been announced by 
Samuel O. Dunn, chairman of the board 
of the company. The changes are as fol- 
lows: y 

Charles Layng, transportation editor c! 
Railway Age, has been appointed to west- 
ern editor, with headquarters as before 3t 
Chicago; Neal D. Howard, engineering edi 
tor of the Railway Age and managing eti- 
tor of Railway Engineering and Maint 
nance, continues as engineering editor o! 
the Railway Age, and has been advance 
to editor of Railway Engineering and 
Maintenance, with headquarters as before 
at Chicago; Merwin H. Dick, eastern editor 
of Railway Engineering and Maintenance. 
and eastern engineering editor of Railway 
Age at New York, becomes managing edi- 
tor of Railway Engineering and Mainte- 
nance, and western engineering editor o 
Railway Age, with headquarters at Chi- 
cago; John S. Vreeland, associate editor of 
Railway Engineering and Maintenance and 
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of Railway Age, at Chicago, becomes east- 
ern editor of the former and eastern engi- 
neering editor of the latter publication, with 
headquarters at New York; C. Miles Bur- 
pee, purchases and stores editor of Railway 
Age, becomes also editor of the Railway 
Engineering and Maintenance Cyclopedia, 
with headquarters as before at Chicago. 


First Passenger Car Building 
Cleared by W. P. B. 


THE way for resumption of passenger- 
train. car building, suspended since early 
1942, has been cleared with the allocation 
of material by the War Production Board 
for 40 aluminum and 15 steel cars now on 
order with the American Car and Foundry 
Company. The company's St. Charles, Mo., 
plant, where the cars will be built, has been 
declared not now in a No. 1 critical labor 
area. Included in the cars authorized for 
building are 2 steel baggage-express cars 
for the Western of Alabama, 16 aluminum 
coaches and 4 aluminum partitioned coaches 
for the Louisville & Nashville, 6 steel bag- 
zage-express cars and 2 baggage-mail cars 
for the Central of,Georgia, 20 aluminum 
baggage-coach cars for the New York 
Central and 5 steel baggage cars for the 
Nickel Plate. 


A. A. R. Mechanical Division 
Letter Ballot Returns 


THE recommendations of various com- 
nittees of the A. A. R. Mechanical Divi- 
iion, submitted to letter ballot of the mem- 
rs in a circular on September 18, have 
ill been favorably acted upon, and approved 
y the assctiation as announced in Circular 
). V.-1078, sent out on October 4 by Sec- 
etary A. C. Browning. A total of 21 
oopositions to amend the standard and 
'ecommended practice of the division were 
ipproved as follows: Propositions 1 to 8, 
‘overing brake equipment details; Propo- 
itions 9 and 10 on welding; Proposition 
1 on designating letters for kitchen-pantry 
ars; Propositions 12 to 14 on tightlock 
oupler details; Propositions 15 to 17 on 
ocomotive details; Proposition 18 on a re- 
‘ised method of packing journal boxes; 
?'ropositions 19 and 20 in revised specifi- 
ations for firebox steel and machine bolts; 
nd Proposition 21 on increasing the rim 
hickness of 750-lb. chilled-iron car wheels 
o 2% in. and 850-Ib. wheels to 2% in. 
'ropositions 1 to 10 inclusive and 12 to 
0 inclusive are approved effective Janu- 
ry 1, 1945. Propositions 11 and 21 are ap- 
roved effective March 1, 1945. 


Frank McManamy Dies 


Frank McManamy, a member of the 
nterstate Commerce Commission from 
923 until 1939, died after a long illness at 
is home in Daytona Beach, Fla., on Octo- 
er 3. He was 74 years old. When he left 
ve commission in 1939, Mr. McManamy 
ad closed a 28-year career in government 
ervice, having become associated with the 
lureau of Locomotive Inspection as as- 
istant chief inspector in 1911. His last 
èrm on the commission expired on Decem- 
er 31, 1937. 

After leaving the commission Mr. Mc- 
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Manamy served as a member of the Har- 
riman Memorial Medal Committee of 
Award, also, for some time as trustee of 
the Chesapeake & Ohio and Pere Marquette 
stock holdings in the National Carloading 
Corporation, a freight forwarder. 

Mr. McManamy, who had retained his 
membership in the Brotherhood of Locomo- 
tive Firemen & Enginemen, had been re- 
garded as a commissioner who understood 
labor’s problems ; and the President's failure 
to reappoint him was protested by the rail- 
way labor organizations, who were ap- 
peased a couple of months later when Mr. 
Roosevelt appointed the present commis- 
sion chairman, William J. Patterson, to 
succeed former Commissioner B. H. Meyer. 

Mr. McManamy was born at Fallen Tim- 
ber, Pa., on September 3, 1870, and was 
educated at normal school and Traverse 
City (Mich.) Business College. After serv- 
ing from 1911 until 1913 as assistant chief 
inspector of the Bureau of Locomotive In- 
spection, he was appointed chief inspector, 
remaining in that position until 1918. In 
1918 he became assistant director of trans- 
portation for the United States Railroad 
Administration, and in 1920 chairman of 
the U. S. R. A. committee on design of 
standard locomotives and cars, in charge of 
construction and maintenance of all railroad 
equipment. As noted above, Mr. McMan- 
amy was a member of the I. C. C. from 
1923 until 1939, and he served also as chair- 
man of the commission's committee on 
safety appliance rules. He was a member of 
the American Society of Mechanical Engi- 
neers, and the Traveling Engineers Asso- 
ciation. 


New Haven Tests Radio 
Train Communication 


Tue New York, New Haven & Hartford 
is cooperating with the Westinghouse Elec- 
tric & Manufacturing Co. in the conduct of 
tests with radio communication between 
Íront and rear ends of freight trains, and 
between train crews and wayside points. 


Westinghouse engineers are at present en- 
gaged in the installation of experimental 
equipment on a steam locomotive and a 
caboose at the New Haven's Cedar Hill 
(Conn.) enginehouse. The wayside equip- 
ment will be tried out at several locations 
in order to work out whatever "bugs" may 
develop under varied conditions. 

Because of the diversified nature of the 
New Haven’s operations, encompassing 
steam, Diesel, and 11,000-volt electrically- 
operated trains, the territory is regarded 
by Westinghouse engineers as an ideal test- 
ing ground. The experiments embody use 
of FM radio and many other developments 
which have been made in this type of equip- 
ment in the past ten years. 

The steam locomotive which is being 
equipped for the experiments will be put 
in regular service on the 125-mile freight 
run between New Haven and Maybrook, 
N. Y. the first dozen miles of which are 
on the electrified zone, swinging north from 
the electrified shore line at Devon. First in- 
stallation of the ground equipment will be 
made at this junction point, where the 
"interference" problems presented by the 
11,000-volt overhead wires will have to be 
met. 

It is anticipated the experiments will con- 
tinue over a number of weeks, and may 
include later installations of the test equip- 
ment on Diesel and electric locomotives, 
to explore the possibilities under every type 
of operation. 


Pearson Replaces Gill on 
A.S.A. Board 


R. L. Pearson, vice-president in charge 
of operation, New York, New Haven & 
Hartford, has been nominated by the Asso- 
ciation of American Railroads to fill the 
uncompleted term of C. A. Gill, retired 
vice-president, Central of New Jersey, on 
the board of directors of the American 
Standards Association. Mr. Pearson will 
1575 in Mr. Gill's place until December, 
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Orders and Inquiries for Equipment Placed Since the Closing ` 
of the October Issue 


Locomotive ORDERS 


No. of Type of 


Road locos, loco. Builder 
Baltimore & Ohio ...... 10* Mallet ........... a 8 eee 88 . . Baldwin Loco. Wks. 
Missouri Pacific ........ 2 :5,400-hp. Diesel elec. frt. .......... Electro-Motive 
3  1,000-hp. Diesel elec. switchers ....Baldwin Loco. Wks. 
4 2  1,000-hp. Diesel elec. switchers . . American Loco. Co. 
Pennsylvania ........... 1 4,000-hp. Diesel elec. ..... t... Electro-Motive à 
FREIOHT-CAR ORDERS 
No. of Type of 
koe care poar $e. Builder 
EELER IARE LAET „ e A A TE ee Mt. Vernon Car Mfg. Co. 
Canadian National ...... 1, SOG DOA 808,3. Lecce er eros Nat'l 
Chicago; Rock Island & PY: " Sipel Cat Corp. 
WANG: E T 1 -ton box ..... COT TIO waar Mt. Vernon Car Mfg. 
Minneapolis & St. Louis 10* 50-ton bon (o Mt. Vernon Car Mfg. e 
FaErGHT-CAR INQUIRIES 
Atchison, Topeka & 
Banta Tt 2e eere 250 50-ton auto bon t 
Central of Georgia ..... 100-200* 50-ton Pulpwood . . . . . . .. oe eae 84 95 942. 
Chicago & North Western 400  50-ton box ...... See e b ark 9 b 9/3 d p lors Se e e 94/9/45 7 
„000 70-ton hopper 
100 50-ton hopper 
750 70-ton gondolas . 
250  70-ton ballast ... 
Chicago, St. Paul, Min- 
neapolis & Omaha .... r . AE EA 
100 50-ton hopper ........................... 


1 Cost, $2,723,000. Deliveries expected between May and August, 1945. 


For delivery in December. The cars, with the 
aluminum, 
Inquiry unconfirmed. 


(Turn to second left-hand page) 


exception of underframes and trucks, will be of 
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SHORTER STOPS INCREASE 
TRACK CAPACITY 


If you were asked to identify the “last word" in passenger brake equipment, 
you’d undoubtedly name the electro-pneumatic brake, that saves seconds by its 
instantaneous transmission feature. Yet there are 34 years of every-day operation 
behind this development. 

The first large-scale application of the electro-pneumatic principle was on 
New York Subways where traffic had out-grown the facilities of the original 
subway system. The electro-pneumatic transmission feature saved seconds by 
shortening the stop, and additional seconds by faster brake release, permitting 
more rapid train acceleration. 

Headway between trains was so reduced that sufficient additional trains of 
the same tength could be operated to handle the traffic over-burden. Thus, the 
brake increased the track capacity and saved capital expenditure for lengthened 
platforms and additional car equipment if train length had been extended. 


75 Years of Pioneering 


WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PA. 


TO PERMIT TODAY’S TRAINS TO 


MOVE AT SHORTER INTERVALS 


Always abreast of new transportation needs, 
the HSC brake is a dependable, practical 
answer to the problem of controlling today’s 


WITH HEAVIER LOADS AT HIGHER 


SPEEDS—SAFELY. 


high speed passenger trains. 


A 
— 


GENERAL STEEL CASTINGS CORPORATION.— 
G. Fred Driemeyer, formerly works mana- 
ger of the Granite City, Ill., plant of the 
General Steel Castings Corporation, has 
been appointed manager of sales, with head- 
quarters at Eddystone, Pa. Mr. Driemeyer 
is a graduate of the Washington University 
engineering school (1919). He joined the 
Commonwealth Steel Company in July, 
1919, and subsequently worked in the pro- 
duction and engineering departments. He 
was sent to Australia to represent the com- 
pany in 1927 and from 1929 to 1931 served 
as European manager for the company, with 
offices in Paris. The Commonwealth Com- 
pany had then become part of the General 


G. Fred Driemeyer 


Steel Castings Corporation. After his re- 
turn, he was transferred to the domestic 
sales department and was employed chiefly 
in the Chicago district until 1939. He was 
appointed assistant works manager of the 
Commonwealth plant at Granite City in 
July, 1939, and works manager in July, 
1941. 
* 

A. S. CAMPBELL Company; Huwr- 
SPILLER MANUFACTURING CORPORATION.— 
As reported in the October issue, the con- 
trolling interest in the Hunt-Spiller Manu- 
facturing Corporation, manufacturers of 
railroad equipment, has been purchased by 
the A. S. Campbell Company of Boston, 
Mass. The A. S. Campbell Company has 
been engaged in manufacturing automotive 
equipment for more than 20 years. Under 
the new affiliation, Neil C. Raymond, presi- 
dent of the Campbell Company, is to serve 
as president of both companies, and V. W. 
Ellet, president of Hunt-Spiller, is retiring 
at his own request after thirty-three years 
of service with the company. The Hunt- 
Spiller Manufacturing Corporation will 
carry on its business under it own name 
with the managerial, engineering, metal- 
lurgical and other technical skills of both 
companies now at its disposal. The facili- 
ties of Hunt-Spiller also will be supple- 
mented by machining capacity and avail- 
able floor space of the Campbell Company. 
E. J. Fuller, vice-president and general 
manager, and the present Hunt-Spiller staff 
will continue as heretofore. Francis W. 
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Supply Trade Notes 


Wheeler, vice-president and treasurer of 
the Campbell Company, has been appointed 


. a vice-president of Hunt-Spiller. 


Neil C. Raymond began his career in the 
mechanical department of the Chevrolet 
Motor Car Company in 1914. He was em- 
ployed in the mechanical department of the 


Neil C. Raymond 


Buick Motor Car Company from 1915 to 
1917. He joined the Packard Motor Car 
Company in 1917, working in various 
branches, including production and general 
inspection, and was appointed superintend- 
ent of inspection in charge of the cust®m 
body division for that company in 1927. 
He became factory manager of the A. S. 
Campbell Company in 1929; was elected 
vice-president and a director in 1932, and 
president and general manager in 1940. 
V. W. Ellet began his career as a ma- 
chinist apprentice with the Atchison, To- 
peka & Santa Fe at Madison, Iowa, in 
1897. From 1901 to 1903 he served as a 
machinist with the St. Louis, Iron Moun- 


V. W. Ellet 


tain and Southern (Missouri Pacific), the 
Fort Worth & Denver City and the old 
Choctaw, Oklahoma & Gulf (now a part 
of the Chicago, Rock Island & Pacific). 
He returned to the Santa Fe as a ma- 
chinist in 1903-04 and served as tool 
maker for the United States arsenal at Rock 
Island, III., in 1904-05. He was mechanical 


— 


foreman of the Missouri Pacific at Hoising- 
ton, Kan., in 1905-06 and an officer in the 
mechanical departments of the Rock Island 
at several points from 1906 to 1911. He 
became mechanical representative of the 
Hunt-Spiller Manufacturing Corporation 
in 1911, was appointed sales manager in 
1925, elected vice-president of the company 
in 1928, and president and general manager 
in 1936. 

Francis W. Wheeler is a graduate of 
Harvard University (1912). During the 
first world war he served as a first liew 
tenant in the 104th infantry of the 26th 
division. After the war, he entered the 
investment banking and brokerage business 
and later became a partner of the firm of 
Paine, Webber & Co., now Paine, Webber, 
Jackson & Curtis. He retired from that 
firm in 1941 to devote his entire time to | 
outside interests. In addition to being vice- 
president and treasurer of the A. S. Camp- 
bell Company and vice-president of the | 


Francis W. Wheeler 


Hunt-Spiller Manufacturing Corporation 
Mr. Wheeler is president of the Paramount 
Building Corporation of Seattle, Wash, 
and vice-president and treasurer of the New 
England Laundries, Inc. 

* 

Lima Locomotive Works.—A. J. Tou 
send, chief mechanical engineer, has bees 
appointed vice-president in charge of engi- 
neering of the Lima Locomotive Work. 
Henry Barnhart, manager of the shovel and 
crane division of Lima, has been appointed 
vice-president in charge of the shovel and 
crane division. 

* ; 

'ErEcrRo-MorrvE DivisioN, GENERAL 
Motors Corporation.—More than 3500 
railroad employees connected with Diesel- 
electric locomotive operation have attended 
the Diesel Locomotive School of th 
Electro-Motive Division of the Genera! 
Motors Corporation since it was started of 
October 15, 1934. The first classes, organ. 
ized in cooperation with General Motor: 
Institute, were held at Flint, Mich., and i 
1938 were moved to LaGrange, Ill The 
course at LaGrange consists of two week: 
of lectures, study and demonstration. Ir 
addition, a school car has been operate 


a Railway Mechanical Engine 
NOVEMBER, 159 


— — 


ayer the railroads since February 20, 1937 
to extend the benefits of instruction. Since 
1937 it has covered 225,000 miles over 37 
different lines. x 


Srmimons-BoaRDMAN PUBLISHING Cor- 
PORATION.—Frederick C. Koch, vice-presi- 
dent, Simmons-Boardman Publishing Cor- 
poration, has been named business manager 
of Railway Signaling. S. W. Hickey, sales 


Frederick C. Koch 


representative at Chicago, has been advanced 
to the position of western manager, adver- 
tising sales, of the railway publications of 
the company, including the Railway Me- 
chanical Engineer, and business manager 
of Railway Engineering and Maintenance, 
with headquarters at Chicago, and C. W. 
Merriken, sales representative, has been 
appointed business manager of the Railway 
Engineering and Maintenance Cyclopedia, 
with headquarters at Chicago. f 
Frederick C.. Koch, who was born in 
Jersey City, N. J., June 9, 1893, entered 
the employ of the Railway Age Gazette 
(now Railway Age) in 1909, serving as 
copy runner, office boy, clerk in subscrip- 
tion mailing department, clerk in circula- 
tion department, manager advertising make- 


S. W. Hickey 


up department, and assistant to vice-presi- 
dent, successively. In 1917, he became ad- 
vertising sales representative on all Sim- 
mons-Boardman transportation publications, 
and in 1925 was appointed business manager, 
Railway Engineering and Maintenance. In 
1936, he was elected a vice-president and 
in 1937, a director. Mr. Koch numbers 
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among his memberships, the A. A. R. Sig- 
nal Section, Railway Telegraph and Tele- 
phone Appliance Association, and Signal 
Appliance Association (of which he was 
chairman in 1938). 


S. W. Hickey was born at Camden, Ark, 
on December 7, 1905, and received his higher 
education at the University of Arkansas. 
He entered railroad service in April, 1925, 
as a gravel and ballast inspector of the Illi- 
nois Central, subsequently becoming a rod- 
man, chainman and valuation accountant. 
In April, 1931, Mr. Hickey became associ- 
ated with the Simmons-Boardman Pub- 
lishing Corporation as a member of the 
circulation department at Chicago, and in 
December, 1936, was appointed sales rep- 
resentative._ 


C. W. Merriken was born at Baltimore, 
Md., on August 12, 1907, and received his 
higher education at the University of Illi- 
nois. He entered railway service in 1930 as 
a chainman in the employ of the Chicago 
& North Western, and one year later he 
went with the Chicago, Milwaukee, St. 
Paul & Pacific, as a rodman at Chicago. 
From 1932 to 1935 he was associated with 


C. W. Merriken 


the sales department of the Pure Asphalt 
Company at Chicago, and in the latter year 
he returned to the North Western as a 
rodman, Galena division. In March, 1938, 
Mr. Merriken went with the Belt Railway 
of Chicago as a rodman and in October 
of the same year resigned to become an 
associate editor of the Railway Engineering 
and Maintenance Cyclopedia. On March 4, 
1940, he was appointed sales representative. 
* 


WEATHERHEAD CoMPANY.—L. J. Hender- 
son has been appointed assistant general 
sales manager, and Gene P. Robers, sales 
promotion manager, for the Weatherhead 
Company, Cleveland, Ohio. Mr. Henderson 


Army-Navy E Awards 


J. G. Brill Company, Philadelphia, Pa. 
Second award. 

Copperweld Steel Company. 
award. 

Gould Storage Battery Corporation.— 
Second award. 

Philco Corpóration.—Storage Battery 
Division. Fifth award. 


Third 


has been assistant manager of the aviation 
sales division since 1938 and Mr. Robers, 
who joined Weatherhead in 1942, has di- 
rected the company's advertising activities 
since that time. 

* 


FirtH-STERLING STEEL Company.—The 
Firth-Sterling Steel Company, McKeesport, 
Pa., has announced five appointments to its 
executive staff. J. P. Larkin has been ap- 
pointed chief metallurgical and sales engi- 
neer of Firth-Sterling's steel division. Mr. 
Larkin had served for two years as chief of 


J. P. Larkin 


the tool steel, stainless and lease-lend alloy- 
steel sections of the alloy-steel branch of the 
War Production Board in Washington, 
while on special leave of absence from the 
Crucible Steel Company. Andrew H. God- 
frey has been appointed assistant manager 
of the Firthite division. Mr, Godfrey was 
factory manager of the Carboloy Company, 
Detroit, Mich., until the entry of this coun- 
try into the war, when he became production 
coordinator of the Cleveland, Ohio, ord- 
nance district, Army Service Forces. An- 
thony J. Allen has been appointed assistant 
manager of the Firthaloy division. Mr. 
Allen has been superintendent of the Gary, 
Ind., plant of Tubular Alloy Steel Company, 


L. W. Clowes 
affiliated with the National Tube Company, 


since 1941. Thomas W. Gabriel has been 

appointed sales manager of the new Ohio 

district, and Lloyd W. Clowes has been 
(Continued on second left-hand page) 
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IGHT of these powerful and popu- 
| y lar 4-6-6-4’s built for the North- 


ern Pacific were delivered last August. 
Four re-orders since 1936 bring the 
total to 47 delivered by us to the 
Northern Pacific alone. So effective 
and sturdy have they proved that 210 
ALCO-built locomotives of this type 


have been turned out by ALCO shops. 


Here are tne “SPECS”: 


Weight on Drivers 440,000 Ibs. 
Weight of Engine 644, 000 Ibs. 
Cylinders Four) „„ „ 232 in. 
Diameter of Drivers. 70 in. 
Boiler Pressure 260 Ibs. 
Tractive Power . ; 106,900 lbs. 
Tender Capacity -Fuel . 27 tons 
Tender Capacity—Water . 25,000 gals. 


Locomotive designs developed by 
American Locomotive Company have 
been, are, and will continue to be 
powerful factors in American railroad 
operating efficiency and economy. 
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appointed Pittsburgh, Pa., district sales 
manager. Mr. Gabriel was formerly assist- 
ant to the manager, New York office of the 
Carnegie Illinois Steel Corporation. Mr. 
Clowes was formerly with the L. S. Star- 
rett Company for 25 yedrs. He was given 


T. W. Gabriel 


a leave of absence in 1942 to assume duties 
with the W. P. B. in Washington as chief 
of the cutting-tools section and chief of 
the gage and precision tools section of the 
tools division. 

* 


PirTsBURGH PLATE GLASS CoMPANY.— 
The Pittsburgh Plate Glass Company has 
announced plans to erect a new paint plant 
on a 14-acre tract recently purchased at 
Springdale, Pa. Construction will begin 
as soon as materials and equipment are 
available. The plant will service the com- 
pany's outlets in the tri-state area which 
heretofore were supplied through the New- 
ark, N. J., and Milwaukee, Wis., paint 
plants. 

* 


H. K. Porter Company.—Fred Grotts, 
president of the Fort Pitt Steel Casting 
Company, a subsidiary of the H. K. Porter 
Company of Pittsburgh, Pa., has been ap- 
pointed to the newly created position of 
director of research and metallurgy for all 
Porter plants. He will continue also as 
president of the Fort Pitt Company. Har- 
old A. Hintz has been appointed district 
manager, west coast territory, for the H. 
K. Porter Company of Pittsburgh, Pa., 
and subsidiaries, with headquarters in the 
company's newly opened offices at 849 Pe- 
troleum Building, Los Angeles, Calif. 

Fred Grotts, in his new capacity, will 
have charge of problems relating to mate- 
rials of all types, metallurgy and practices 
on present products and will establish a 
technical and engineering advisory service 
for customers on materials and specifica- 
tions, and direct new product developments. 
Mr. Grotts served in the last war as metal- 
lurgical and chemical engineer of the Cur- 
tiss Aeroplane & Motor Corp. He sub- 
sequently was employed as foundry manager 
and technical supervisor of the Caterpillar 
Tractor Company; as wheel plant superin- 
tendent of the American Steel Foundries 
and as director of metallurgical activities 
of the Hubbard Steel Foundry and Wheel- 
ing Mold & Foundry divisions of the Con- 
tinental Roll & Steel Foundry Co. 
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AMERICAN Can AND Founpry COMPANY. 
—The American Car and Foundry Com- 
pany has announced plans to expand its 
passenger train car-building facilities at St. 
Charles, Mo., by the addition of two new 
one-story buildings of saw-tooth construc- 
tion, covering 90,000 sq. ft, which will 
include a new coach shop, a truck and a 
forge shop. The plans call for 11 tracks for 
setting 33 passenger cars of maximum 
length, at one time, and transfer tables for 
handling cars, and manufacturing equip- 
ment. Total cost of the project, which will 
double the present capacity of the St. 
Charles plant, is estimated at $1,500,000. 

Other plants of the American Car & 
Foundry Co. have been expanded during 
the war at the company's expense. About 
$13,000,000 has been spent for additional 
facilities at the company's Berwick, Pa., 
plant, which also will provide added ca- 
pacity for passenger car construction in the 
postwar period. 

Frederick H. Eaton, sales engineer, 
until recently attached to the Washington, 
D. C., sales office of the American Car and 
Foundry Company, has been transferred to 
the company's New York sales office. After 
graduating from Williams College in 1922, 
Mr. Eaton took the shop-training course at 
the company's Berwick, Pa., plant, complet- 
ing the course in 1925. For the next ten 
years he was employed in the engineering 


Frederick H. Eaton 


department on the various phases of pas- 
senger, freight, mine and industrial car 
building. He served in the Pittsburgh, Pa., 
office as sales engineer from 1935 to 1940 
and in the St. Louis, Mo., sales offices from 
1940 to 1942. In 1942 he was sent to the 
Washington office where he worked in co- 
ordination with the army transportation 
corps and other war agencies. 
* 

WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING ConRPoRATION.—J. H. Jewell, assist- 
ant manager, has been appointed manager 
of the industry departments of the West- 
inghouse Electric & Manufacturing Co. 

* 

Crane Company.—Lucien W. Moore, 
general purchasing agent of the Crane 
Company, has been appointed manager of 
the valve and fitting department, with head- 
quarters at the company’s general offices 
in Chicago. Thomas J. Hanlon, of the 
purchasing department, has been appointed 
purchasing agent to succeed Mr. Moore. 


VANADIUM CORPORATION OF AMERICA— 
John B. Girdler, sales representative for 
the past four years, has been appointed sale: 
manager, eastern district, for the Vanadium | 
Corporation of America, with headquarter: 
in New York. 

* 


Union Swrrcg & SidN AI. CowPANY— 
W. H. Horsch, sales engineer of the Unig 
Switch & Signal Company at Chicago, has 
been appointed assistant district manager 


W. H. Horsch | 


with headquarters at Chicago. Mr. Horsch | 
was born in Fulton, Ill., in 1897, and studied | 
electrical engineering at the University oí 
Cincinnati and the Carnegie Institute oí 
Technology. Immediately after graduation 
in 1923, he entered the apprentice course 
of the Union Switch & Signal Company, at 
Swissvale, Pa., and upon completion of the 
course, was transferred to the Chicago 
office as sales engineer. 
* 

GrayBaR ELECTRIC Company.—J. D. 
Daly has been appointed supply sales mana- 
ger of the Graybar Electric Company, with | 
headquarters in New York. L. B. Westfall, 
manager of the Columbus, Ohio, office of 
the Graybar Electric Company, has been 
transferred to Cincinnati, Ohio, as Ohio 
Valley district manager with jurisdiction 
over offices and «warehouses in Nashville, 
Tenn., Louisville, Ky., and Columbus and 
Dayton, Ohio. C. E. Furber, supply sales 
manager in the Minneapolis, Minn., district, 
has been appointed manager at Columbus 
to succeed Mr. Westfall. G. T. Marchmont, 
southern district manager, has been ap- 
pointed southwestern district manager for 
Graybar with headquarters in Dallas, Tex. 
to succeed M. A. Buehler, who is retiring 
on a service pension. Mr. Marchmont will 
have jurisdiction over Graybar offices and 
warehouses in Houston, San Antonio, 
Corpus Christi, Fort Worth and Beaumont. 
Tex., and New Orleans, La. W. E. Henges, 
St. Louis, Mo., district manager, has bees 
appointed Erie district manager in Cleve- 
land, Ohio, to succeed A. L. Perry, who 
also is retiring on a service pension. Mr. 
Henges will have jurisdiction over office: 
and warehouses in Toledo and Akron, Ohio. 
as well as in Cleveland. R. W. Kimberlin 
manager in the Salt Lake City, Iowa, terri- 
tory, has been transferred to St. Louis, Mo. 
as Mississippi Valley district manager with 
jurisdiction over the offices and warehouse: 
in Memphis, Tenn., and in St. Louis. V. K. 
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Stalford has been appointed district mer- 
chandising manager in Detroit, Mich., to 
succeed J. P. Wear, Jr., who has been 
appointed district merchandising manager 
with headquarters in Philadelphia, Pa. The 
Detroit district includes also offices and 
warehouses in Flint and Lansing, Mich. 
The district managed by Mr. Wear in- 
cludes branch houses at Allentown, Harris- 
burg and Reading, Pa., Baltimore, Md., and 
Washington, D. C. 4. D. Hammond, Ohio 
Valley district manager with headquarters 
in Cincinnati, Ohio, has been appointed 
southern district manager, with headquar- 
ters in Atlanta, Ga. His territory includes 
offices and warehouses at Birmingham, Ala., 
Columbig, S. C., and Knoxville and Chatta- 
nooga, Tenn. 
e . 

NationaL BATTERY CoMPANY.—The Na- 
tional Battery Company, with War Pro- 
duction Board approval, will construct and 
equip a new testing laboratory for its Gould 
commercial division plant at Depew, N. Y., 
to fill the meed for research and product 
development in connection with Gould- 
manufactured U. S. Army and Navy bat- 
teries. A one-story brick building having 
approximately 10,000 sq. ft. of floor space 
is planned adjacent to the present office 
building. 

E. R. Jacobsen, New York divisional 
sales manager of the National Battery Com- 
pany has been appointed to fill the newly 
created position of Eastern division railway 
sales manager with jurisdiction over all 
sales of Gould railroad batteries in the East 
and has been succeeded by W. W. Halsey, 
sales engineer at New York. 


E. R. Jacobsen 


Mr. Jacobsen, upon completion of his 
electrical education at Newark College of 
Engineering, entered the employ of the 
Western Electric Company and a year later 
joined the sales department of the storage 
battery division of Thomas A. Edison, Inc., 
with which he was associated until 1931. 
He then entered the sales department of 
the Gould organization. 

* 


INTERNATIONAL NICKEL CoMPANY.—John 
V. Sands, who has been with the conserva- 
tion division of the War Production Board 
it Washington, D. C., since January, 1942, 
tas resumed his duties with the development 
ind research division of the International 
Nickel Company, New York. 
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PnuiLco Corporasion.—Fred G. Teufel, 
district manager of the storage battery di- 
vision of the Philco Corporation in Cleve- 
land, Ohio, has been appointed midwestern 
sales manager of the division, which in- 
cludes supervision of offices in Buffalo, 
N. Y., Pittsburgh, Pa., Cleveland and Cin- 


Fred C. Teufel 


cinnati, Ohio, Detroit, Mich., and Chicago. 
Mr. Teufel, who also has been appointed 
a member of the management staff at the 
company's headquarters, was employed with 
the Willard Storage Battery Company for 
23 years, including 12 as sales manager, 
prior to joining Philco in January, 1941. 
Walter A. Furst, formerly general con- 
tract manager of the Westinghouse Elec- 
tric & Manufacturing Company, has been 
appointed district representative in the 
Pittsburgh, Pa., area for the storage bat- 
tery division of the Philco Corporation. 
Leslie J. Woods, vice-president and general 
manager of the National Union Radio Cor- 
poration, a Philco subsidiary, has beeri ap- 
pointed manager of the industrial radio di- 
vision of the Philco Corporation, with head- 
quarters in Detroit, Mich. Martin F. Shea, 
who has been in charge of the Philco 
Corporation's Washington, D. C. office, 
has been appointed assistant manager of 
the industrial radlo division. 
+ 


CuaMPIoN Rivet Company.—N. J. Car- 
bis has been appointed special railroad rep- 
resentative of the Champion River Com- 
pany, Cleveland, one. 

TiMkEN RoLLer BeartnG CoMPANY.— 
Howard C. Sauer has rejoined the Timken 
Roller Bearing Company as general man- 
ager of its newly created foreign division 
with offices in Canton, Ohio. Mr. Sauer 
was chief of the anti-friction bearing section 
of the tools division of the War Production 
Boand from September, 1941, to September, 
1944, R 


PaxTon-MitcHELL Company.—E. M. 
Hendrickson has been appointed chief en- 
gineer for the Paxton-Mitchell Company, 
Omaha, Neb. Mr. Hendrickson formerly 
served with the Union Pacific, the Chicago 
& North Western and the T-Z Railway 
Supply Equipment Company before joining 
Paxton-Mitchell 11 years ago. In recent 
years he has covered the central states for 
the company, with headquarters in Chicago. 


(Turn to second left-hand page) 


FrepericK V. Gantt, district manager of 
the transportation division of the General 
Electric Company, died August 30. 

e 
W. SearLs Rose, general sales manager 


of W. L. Brubaker & Bros., died Septem- 
ber 29 in New York. A 


* 


Eart L. Myers. general superintendent 
of the Gisholt Machine Company, Madison, 
Wis., died on September 20. He was 52 
years of age. 


* 

Joser C. Bonner, inventor and former 
Toledo, Ohio, manufacturer, died Septem- 
ber 28 in New York. Mr. Bonner was 89 
years of age. He devoted most of his time 
to the invention of a "rail-wagon" system 
designed to mowe freight from the point of 
origin to its destínation without rehandling 
at terminals. He was formerly president of 


‘the Ames-Bonner Company, Toledo, and 


the Toledo Stock Exchange, which he 
helped to organize. 
+ 


Simon HorFMANN, whose death at Berke- 
ley, Calif., on September 8 was announced 
in the October issue, was sent to this coun- 
try to incorporate the Locomotive Super- 
heater Company, predecessor of the Super- 
heater Company, by Dr. Wilhelm Schmidt, 
inventor of the Schmidt locomotive super- 
heater. He was 69 years of age and a 
graduate of the Vienna, Austria, technical 
college. He began his career as a steam 
locomotive designer in Breslau, Germany, 
and subsequently was employed by the 
American Locomotive Company in its 
Schenectady, N. Y., plant. He returned to 


Simon Hoffmann 


Europe in 1904 to collaborate with Robert 
Garbe, an officer of the German State Rail- 
roads, in writing a textbook on steam loco- 
motives. He subsequently was employed 
by Dr. Schmidt's German company, 
Schmidt’sche Heissdampf Gesellschaft, as 
Berlin representative and continued in that 
capacity until 1909 when he was sent to 
New York to incorporate the Locomotive 
Superheater Company. In 1913 he returned 
as general manager of the German company 
which he headed until his retirement in 
1936. He thereafter served in Holland and 
in the United States as a consultant of the 
Superheater Company for its foreign affairs. 
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Let’s get Gun 2 Ean 


on train communication 


Dependable voice .communicat 


“Union” I.T.C. (Inductive Train Com 
munication) system provides dependabl 
practicable two-way voice nunie 
tion between vehicles on a train, betwen 
trains, and between trains and 
points, 

It is the only train prepping 
designed exclusively for railroad use, | 
men who know railroad needs, and provi 
in regular railroad service, 


for continuous service 


Railroad rolling stock must have Inductive Train Communication. 
a high degree of availability—and Principal operational units are 
train-carried equipment of all kinds arranged in quick detachable trays 
must be built to stand the shock and suitably housed in a weatherproof 
vibration of everyday railroad use. case. Individual elements are strongly 
"Union" knows what conditions built and firmly mounted, and the en- 
must be met, and how to meet them, tire chassis is insulated against shock. 


for “Union” has been building train- As a result, this equipment has 

carried electronic equipment for over stood up, day after day, month after his 

twenty years, ever since this com- month, in railroad service—another 

pany devéloped Continuous Cab reason why, for dependable train 

Signals. communication, “Union” I.T.C. is | t 2 
The skil acquired through this the answer. RER Š 

long experience has been applied to Full information will be furnished VS 


the design and construction of the without obligation by our nearest 
electronic equipment in “Union” district office, 


UNION SWITCH & SIGNAL COMPANY 


SWISSVALE, PA. 
NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO a 


General 


M. R. REeEp, superintendent of motive 
power of the Pennsylvania on special duty 
in, the office of chief of motive power, has 
been appointed assistant chief of motive 
power—car at Philadelphia, Pa. Mr. Reed 
was born in Jasper County, III., on June 
26, 1893. After graduation from Rose Poly- 
technic Institute in June, 1905, with a B. S. 
degree in mechanical engineering, he was 
employed for a short time in the signal 
department of the Vandalia (now a part of 
the Pennsylvania). In September, 1905, he 
went to Omaha, Neb., as a special appren- 
tice in the Union Pacific shops. He re- 
entered the service of the Vandalia as a 
draftsman at Terre Haute, Ind., in Sep- 
tember, 1906, and after serving in various 
capacities in the car and locomotive shops 
was appointed chief draftsman in February, 
1909. On April 1, 1917, he became chief 
car inspector of the Northwest system of 


M. R. Reed 


the Pennsylvania lines West of Pittsburgh 
(Pa.) at Fort Wayne, Ind.; in September, 
1918, supervisor of car repairs, Western 
lines; in August, 1919, master mechanic of 
the Eastern division, with headquarters at 
Pittsburgh; in March, 1920, master me- 
chanic at Logansport, Ind., and in April, 
1925, assistant general superintendent of 
motive power, Northwestern region, with 
headquarters at Chicago. When the North- 
western and Southwestern regions were 
consolidated and reorganized in June 1925, 
Mr. Reed resumed his former position of 
master mechanic at Logansport. In July, 
1926, he became acting master mechanic of 
the Fort Wayne division and in November, 
1926, master mechanic. In June, 1928, he 
was appointed superintendent of motive 
power, Northern division, with headquar- 
ters at Buffalo, N. Y.; in October, 1929, 
superintendent of motive pówer, Eastern 
Pennsylvania division, at Harrisburg, Pa.; 
on November 1, 1933, general superintend- 
ent of motive power, Central division, at 
Pittsburgh, and in December, 1936, superin- 
tendent of motive power, Eastern Pennsyl- 
vania division. In 1938 Mr. Reed was ap- 
pointed to a five-year term as the carriers' 
representative on the Railroad Retirement 
Board. He was assigned to special duties 
in the office of the chief of motive power 
at Philadelphia last year. 
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Personal Mention 


C. P. Brars, superintendent of the Scioto 
division of the Norfolk & Western at 
Portsmouth, Ohio. has been appointed 
superintendent of transportation with head- 
quarters at Roanoke, Va. Mr. Blair was 
born on November 11, 1900, at Danville, 
Va. After receiving his B.S. degree in 


mechanical engineering from Virginia Poly- 


C. P. Blair 


technic Institute he entered the employ of 
the Norfolk & Western in 1923 as a special 
apprentice at the Roanoke shops. He then 
served successively as shop inspector, 
Scioto and Pocahontas divisions, and auto- 
matic train control mechanic, valuation man, 
and shop engineer at Roanoke. Thereafter, 
he became assistant road foreman of en- 
gines of the Radford and Norfolk divisions ; 
assistant trainmaster, Shenandoah division, 
and trainmaster of the Pocahontas division. 
He was appointed assistant superintendent 
of the Scioto division in 1941 and superin- 
tendent of that division on January 1, 1942. 


Husert HaAwTHORN, whose appointment 
as mechanical engineer of the Central of 
Georgia with headquarters at Savannah, 
Ga., appeared in the August issue, was born 


Hubert Hawthorn 


at Newcastle, England, on April 14, 1885. 
He entered railroad service in 1904 as a 
machinist apprentice in the employ of the 
Atlantic Coast Line and in 1908 became a 
machinist and draftsman. In October of 


(Turn to next left-hand page) 


the following year he became a draftsman 
in the employ of the Central of Georgia | 


"and in June, 1924, was appointed shop en- 


gineer. : 


N. R. Crump, general superintendent of 
the Ontario district of the Canadian Pacific 
at Toronto, Ont., has been appointed assist- 
ant general manager with headquarters at 
Toronto. Mr. Crump was born on July 3, 
1904, at Revelstoke, B. C. and received hii 
B. S. and M. E. degrees from Purdue Uni- 
versity, Lafayette, Ind. He entered railroad 
service in 1920 as a machinist apprentice 
in the employ of the Canadian Pacific at 
Field, B. C., transferring to the Westem 
shops at Winnipeg, Man., in 1922. He 
attended Purdue University from 1925 to 
1929, and then returned to the Canadian | 
Pacific at Winnipeg as a machiniet. In 
1930 Mr. Crump became night foreman at 
Sutherland, Sask., subsequently becoming 


N. R. Crump 


shop foreman at Lethbridge, Alta., and Cal- 
gary, successively. He also served as loco 
motive foreman at Wilkie, Sask.; nigh 
foreman at Moose Jaw, Sask., and division 
master mechanic at Moose Jaw, and in 1936 
was transferred to Regina, Sask. In 1939 
he was appointed chief mechanical drafts 
man, Western lines, at Winnipeg; in 194), 
assistant superintendent of motive power 
for Western Canada; in 1942 assistant to 
the vice-president; and in October, 194) 
general superintendent, Ontario district. 


L. A. Porter, assistant to general super- 
intendent, motive power, of the Seaboard 
Air Line at Norfolk, Va., has been ap 
pointed assistant general superintendent, 
motive power, located at Norfolk. 


R. L. Kl EINE, assistant chief of motive 
power—car, of the Pennsylvania at Phila- 
delphia, Pa., has been granted a leave of 
absence preparatory: to his retirement c 
January 1, 1945. 


Master Mechanics and 
Road Foremen 
W. J. Jarrett, general foreman of the 
locomotive department of the Seaboard Air 
Line at Hermitage, Va., has been appointed 
master mechanic of the North Florida divi- 
sion with headquarters at Jacksonville, Fla 


Rallway Mechanical Engla** 
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THE FAFNIR BEARING EQUIPPED READING 


ROLLING 
— 2 


— 7 n 


UP RECORDS - 


"CRUSADER" MADE 8,760 NEW 


YORK - PHILADELPHIA RUNS — TOTALING OVER 750,000 MILES — WITHOUT 


OLLING on Fafnir Ball and Roller 

Journal Bearings over the heavily 
traveled, high speed, steel highway be- 
tween New York and Philadelphia, the 
Reading "Crusader" has turned in a rec- 
ord of four runs a day, six days a week, 
every week for over six years. Budd-built, 
every unit of the stainless steel train has 
rolled up a perfect record. 


MISSING A TRIP — AND WITHOUT MECHANICAL FAILURE OF ANY KIND! 


ROLLER BEARINGS FOR RADIAL LOAD * BALL BEARINGS FOR 4 
THRUST LOAD * POSITIVE LUBRICATION AT ALL SPEEDS * — 


If you’re interested in journal bearing 
performance records, keep the following 
Fafnir facts in mind when making your 
plans for new equipment. For heavy loads 
and fast hauls, for safe transportation and 
higher profits, for long wear and mini- 
mum maintenance, Fafnir Ball and Roller 
Journal Bearings are setting remarkable 
records. 


EFFECTIVE SEAL AGAINST WATER AND DIRT * TYPES FOR 


OIL OR GREASE LUBRICATION * ADAPTABLE TO STANDARD 
AAR PEDESTAL OPENINGS « NEED NO REMOVAL AT WHEEL 
TURNING PERIODS * REDUCE STARTING LOADS UP TO 90% 
* CUT MAINTENANCE COSTS TWO-THIRDS 


" FAFNIR BEARING CO. 


BUY MORE 
WAR BONDS 
AND STAMPS 


NEW BRITAIN 
CONNECTICUT 


H. Surg has been appointed district 
master mechanic of the Canadian Pacific 
with headquarters at Montreal, P. Q. 


E. A. STREICH, assistant superintendent of 
locomotive shops of the Chicago & North 
Western, has been appointed master me- 
chanic, with headquarters as before at 
Chicago. 


H. E. AENCHBACHER, general foreman of 
the locomotive department of the Seaboard 
Air Line at Howells, Ga., has been ap- 
pointed assistant master mechanic of the 
Virginia division, with headquarters at 
Hamlet, N. C. 


J. A. CANNON, master mechanic of the 
Northern Pacific at Jamestown, N. D., has 
been appoifted acting master mechanic of 
the Idaho division, with headquarters at 
Parkwater, Wash., succeeding J. A. Clark 
who has been granted a leave of absence 
because of ill health. 


H. W. Jarrett, master mechanic of the 
Seaboard Air Line at Savannah, Ga., has 
jurisdiction over the Carolina division 
which, through reorganization, now consists 
of all lines between Hamlet, N. C., and 
Jacksonville, (Fla.)-Baldwin and branches, 
and the Savannah terminals. 


H. BALLENBERGER, master mechanic of 
the Seaboard Air Line at Hamlet, N. C., 
has been transferred to the Virginia division 
at Raleigh, N. C., which, through reorgan- 
ization, now consists of the Richmond, Va., 
to Hamlet, N. C., line and branches, the 
Norlina, N. C., to Portsmouth, Va., line and 
branches, and the Hamlet terminal. 


D. M. Woop, formerly master mechanic 
of the Seaboard Air Line at Jacksonville, 
Fla., has been assigned to the Alabama divi- 
sion with headquarters at Savannah, Ga. 
The Alabama division, through reorganiza- 
tion, now consists of the Savannah to Mont- 
gomery, Ala., line and branches ; Columbus, 
Ga., to Bainbridge line, and the Bainbridge 
terminals. 


Car Department 


B. M. Gray, care foreman of the Norfolk 
& Western at Norton, Va., has been trans- 
ferred to the position of car foreman at 
Bristol, Va. 


H. A. Hanns, general foreman of the 
car department of the Alton, at Blooming- 
ton, III., has been appointed master car 
builder with headquarters at Chicago. 


J. D. Tress, car foreman of the Nor- 
folk & Western at Lambert Point, Va., has 
been promoted to the position of foreman, 
passenger car shop, at Roanoke, Va. 


C. G. MILLER, car foreman of the Norfolk 
& Western at Bristol, Va., has been trans- 
ferred to the position of car foreman at 
Lambert Point, Va. 


W. P. BaiLEY, gang foreman of the Nor- 
folk & Western at Kimball, W. Va., has 
been promoted to the position of car fore- 
man at Norton, Va. 


C. S. Patron, In., foreman of the pas- 
senger car shop of the Norfolk & Western 
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at Roanoke, Va., has been appointed gen- 
eral foreman of the car department at 
Roanoke. 


J. J. Burcu, general foreman of the car 
department of the Norfolk & Western at 
Roanoke, Va., has retired. 


E. U. MAZURETTE, car foreman of the 
Grand Trunk Western at Chicago, has been 
appointed master car builder, with head- 
quarters at Battle Creek, Mich. Mr. Mazu- 
rette was born at Chicago on August 26, 
1890, and is a graduate of the Milwaukee 
School of Engineering (1909). He entered 
railway service in 1909 as a clerk of the 
coach yard of the Chicago & North Western 
at Milwaukee, subsequently serving in va- 
rious positions, including chief clerk and 
chief piecework inspector. In 1914 he was 
promoted to the position of assistant car 
foreman, and one year later he became chief 
joint car inspectór of the Grand Trunk 
Western, the North Western, the Chicago, 
Milwaukee, St. Paul & Pacific, and the 


Ernest U. Mazurette 


Minneapolis, St. Paul & Sault Ste. Marie, 
at the Milwaukee Car Ferry Docks. In 
September, 1918, Mr. Mazurette was ad- 
vanced to car foreman and a short time 
later he became car and locomotive fore- 
man of the Grand Trunk Western, with 
headquarters at Battle Creek, Mich. On 
September 1, 1930, Mr. Mazurette was ap- 
pointed general car foreman at Chicago, 
the position he held at the time of his new 
appointment. Mr. Mazurette served as 
president of the Car Foreman's Association 
of Chicago for 1934-1935. 


Shop and Enginehouse 


JosepH F. Hoparr, supervisor of loco- 
motive operation of the Baltimore & Ohio 
at Cincinnati, Ohio, has retired after 31 
years of service. 


WitsuR H. Power, road foreman of 
engines of the Ohio division of the Balti- 
more & Ohio at Chillicothe, Ohio, has been 
appointed supervisor of locomotive oper- 
ation, with headquarters at Cincinnati, 
Ohio. 


Obituary 


WILLIAM B. NoLAN, master mechanic of 
the Ohio division and the Cincinnati termi- 
nals of the Baltimore & Ohio, with head- 


illustrated booklet called “The Who, Wha 


quarters at Cincinnati, Ohio, died in; 
hospital in that city recently. 
è 

Jonn C. SHnEEVE, who retired in 108 f 
superintendent of motive power of & 
Elgin, Joliet & Eastern, with headquang 
at Joliet, Ill., died at his home in that cz 
on October 7, following a lengthy illness 


Trade Publication: 


Copies of trade publications describ 
in the column can be obtained by wri. 
ing to the manufacturers, preferably 
on company letterhead, giving titi: 
State the name and number of t» 
bulletin or catalog desired, when it i 
mentioned. 


Dri-StEAM Propucts.—Dri-Steam Pro 
ucts, Inc., 29 Broadway, New York 6, N. I 
Twenty-four-page illustrated catalog < 
separators and strainers, boiler-drum inte- 
nals, desuperheaters, and locomotive seper- 
tors and throttles. ‘ 


WELDING AND ASSEMBLY Posmoss 
EouiPMENT.—Ransome Machinery (c 
pany, Dunellen, N. J. Four-page bullet 
No. 215 illustrates and describes feats 
and models of Ransome welding and a 
bly positioning equipment. 

* 


EguiPMENT For RA ROAD Ligums- 
Bowswer, Inc., Fort Wayne 5, Ind, futz 
systems for Diesel and gas-electric bo 
motives; unloading systems for-buk r 
ceipts; lubricating oil systems; oil-hx 
supply car, bulk unloading and faci 
equipment; lubricating oil and paint 5 
outfits; hose and fittings, etc., are am 
the equipment for railroad liquids descr 
in this 20-page illustrated bulletin. 

* 

HEATING AND Am CowprrIONING Cs 
TROL.—The Fulton Sylphon Comp: 
Philadelphia, Pa. An interesting Sr 


Where, Why, What and How of the 87 
phon Control System for Railway Pas. 
ger Car Heating and Air Conditioning 
which explains when and why the equipo: 
was developed, what it consists of, where 
is used and how it works. The contro > 
designed for all types of heating and co 
systems and is made to conform with 2 | 
conceptions of how control should * 
affected. 
* 
OrLirE. BEARINGS AND Parts.—Chnsi 
Corporation, Amplex Division, 6501 Hape | 
Avenue, Detroit 31, Mich. A IGC ag 
illustrated catalog on the subject of pow: 
metallurgy, listing more than 13,000 aviò- 
able sizes of self-lubricating plain, fars 
and thrust bearings made from Oi 
bronze, Super-Oilite (ferrous base), 2 
Iron Oilite. Engineering section coves 


specifications, design features and prac | 


shaft clearance, load-rating charts, reco 
mended methods of sizing, tolerance dan 
drawings and tables on chamfers and filles 
machining methods, and a treatise on lub 
cation. Illustrations and text also on Oil 


Stressite, and Damascite machine parts nos 
being made by the Chrysler Corporation. 
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Anderson Plugs and 
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Air Conditioning 
Battery Charging 
Marker Lights 
Yard Receptacles 
Platform Receptacles 
Portable Tools 
Telephones 
Switchboards 
Welding 
Cable Connectors 
Couplers . 
Watertight Plugs and 
Receptacles 
Turntables 
Industrial Trucks 


"md dr 
"6 0 e 


E << 
VY 
— 


ODERN repair shops require adequate 
electrical outlets to serve portable machines 
and welding. Install Anderson Receptacles on 
convenient columns and every section will be 
able to turn out work with less time lost. Here's 
one place where this is being done. Anderson 
Plugs and Receptacles are the culmination of over 


35 years’ experience in the design and manu- 


facture of electrical equipment for railroad service. 


289-305 A Street, Boston 10, Mass. 


NEW YORK CHICAGO PHILADELPHIA LONDON 
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Such a remark coming from an old timer" 
merits but one reply—a skeptical '"'Oh, 
Yeah!" A man in his dotage never feels as 
good as he did in the prime of youth. Neither 
can he do the things he used to do. True, he 
still manages to get around, but down deep 
in his heart the old timer’’ knows that old 
age has caught up with him. 


And so it is with those old machine tools in 
your plant, particularly the lathes. Just check 
their scrap percentages, their speed of pro- 


^ duction, accuracy, the time out for readjust- 
. ment and repairs. Yes, they're turning, but 
not at a real profit. Old lathes, old machine 

* * tools are man-hour wasters, costly slow 


down! artists. As far as profitable operation 
is concerned, they're through. They must be 
replaced by new and better machines. 


It will pay you to investigate the merits of 
the New LeBlond Lathes. They'll help you 
meet tomorrow's greater, keener competition 
with confidence. LeBlond is building tomor- 
row's lathes today. Write for catalog. 
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SPECIAL LeBLOND COMBINATION GUN BORING AND TURNING LATHE ^ 


— — AX 
7 


YOURS FOR THE ASKS Our field engineers are at your service . ready 


; ilding lathes since 1887. : development work for the 
d [eed are used on turning opera- to boc à (um Re iion Dus dines OF thé 
tions the world over. The accumulated knowledge Aae Dut-of. the ordinary turning problems. 


of every manufacturing trend in good times and 
bad peace and war, gained from thousands 
of installations is now available to you. 


This service is yours for the asking. Contact 
our nearest dealer or write—Department FE-46. 


* YOUR BONDS BUY BOMBS x 


BUY A “BLOCK-BUSTER” TODAY! 


ER tee 


THE R. K. | MACHINE TOOL CO., CINCINNATI 8, OHIO, U. S. A. 
j NEW YORK 13, 103 Lafayette St., CAnal 6-5281 
CHICAGO 6, 20 N. Wacker Dr., STA 5561 


LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES 


— — eee — 


= Railway "si 
Mechanical Engineer 


70000 CARS 


fut WINE 


RAILWAY APPLIANCE CO. 
TOLEDO, OHIO 


UNIT TRUCK CORPORATION 


Published monthly 
Office at Philadelp 


140 CEDAR STREET 


by Simmons-Boardman Publishing Corporation, 


ħila, Pa., under the act of March 3, 1879. Subscription price, 


1309 Noble St-ret. 
$3.00 for one year, 


Philadelphia, 


Pa. 


NEW YORK 6, N. Y. 


Entered as second-class matter, April 3, 1933, at the Post 
S. and Canada. Single copies, 35 cents, Vol. 118, No. 12 


ASN 


DN 


"aan 


Roy V. Wright Volume 118 No. 12 
Editor, New York. 
Locomotive: 
Quality of Locomotive Fuel 553 
. C. B. Peck Boiler Feedwater Treatment ..............Luusuuuuuuusse 555 
Managing Editor, New York What Causes Plugged Nettings? ) 562 
Fire—Air—Water ........... s cence reet 564 
A. G. Oehler General: 
Electrical Editor, New York Southern Diesel Repair Sho. 549 
A.S.M. Session on Metals for the Railroads............. 558 
E. L. Woodward Editorials: 
Western Editor, Chicago Penny, Wise, Pound Foolish...................0..00000- 567 
Isn't This Market Worth Special Effort?................ 567 
Decoration of Passenger Carters 568 
H. C. Wilcox Corrosion of Steel in Concrete 569 
Associate Editor, New York Spaciousness—A Factor in Competition 569 
New Bold! ² mmg AMO Te 569 
J. L. Stover Backshop and Enginehouse: 
Associate Editor, New York The Maintenance of Locomotive Air Compressors........ 570 
Flame Hardening Piston-Head Ring Grooves........... 573 
Testing Mechanical Lubricatorrerr- . ͥ 574 
Robert E. Thayer Locomotive Boiler Questions and Answers. 574 
Vice-Pres. and Business Manager, New York Welding Repair to Engine-Truck Casting.............. 575 
Boiler Backhead and Cab Work on Southern............ 575 
Car Foremen and Inspectors: 
Maintaining Air Brake Equipment .................... 576 ` 
Questions and Answers on Welding Practices 579 
8 e Carrier for AB Reseryáirs o 579 
Simmons-Boardman Publishing Corporation Southern Paint Track Facilities 579 
Electrical Section: 
SauvzL O. Dunn, Chairman 7 Board, Chicago; Henry LE, President, Progressive Motor Maintenance (Part II)............. 581 
: New York, Roy V. Waicut, Vice-Pres. and Sec., New York, FREDERICK 8 3 E 
1. Tuomeson, Vice-Pres., Cleveland; Frevericx C. Kocn, Vice-Pres., Electrical Section Reports ......... fu ede una es dl 586 
New York; Rosert E. Tuaver, VicePres, New York; H. A. Mon- n " . 
rison, Vice-Pres., Chicago: J. G. Lyx, Vice-Pres., New York; H. E. Improved Lubrication for Traction Motor Bearings 589 
; — Vice-Pres., New York; Jonn T. DMorr, Treas. and Asst. 
iNew -ork New Devices: 
The Rail M. ical E member he Associated Busi- 
E Pope GA Beyond the dui Buran of, e 4.5. C.), Three-Way Foot Valven LEN SS ona OOO: 
n LL ring 
Index Service. 11 ix U. S. a TUS id UM Joint Sealing and Anti-Seize Compound................. 590 
Qu) Noble street, Philadelphia, Pa. „Editorial and Executive Offices: 30 Shankless Twist Drill Pid, e eX RA e leche eol Wied eS, 590 
si QN 7 t reet, i » . . . 
Branch offices: Terminal Tower. Cleveland 13; 1081 National Press bids., Diesel Air Filten tee UU 590 
Washington 4, D. C.; 1038 Henry bldg., Seattle 1, Wash.; 300 Mont- 
pery 1 Root, 305-306, San Francisco 4, Calif.; 560 W. Sixth 
i eee e News: iun ² ꝛ ¹.¹uꝛͥꝛ x uit 591 


RAILWAY MECHANICAL ENGINEER 


(Name Kegistered, U. S. Patent Office) 
With which is incorporeted the RAILWAY ELECTRICAL ENGINEER. 


Founded in 1832 as the American Rail-Road Journal 


DECEMBER, 1944 


Subscriptions, payable in advance and postage free, United States, U. S. 
r 4 and Canada; MID $3; 2 um $5.  Esreigns countries: 
Candles, circulation manager 10 Church street, New Yor :.. Me Index to Advertisers (Adv. Section 130 


irebox glaring! ... Side rods flashin: 
... Flanges screaming! . . . The Red Bo 


Freight must go through. 


Only the best bearings and bronze castings co 
stand up under such brutal punishment. Ke 


your equipment on the beam” by specify 
N-B-M 
CAR JOURNAL BEARING: 
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Handling Read and Switching Power at 


Southern Diesel Repair Shops 


Maintenance and repair operations on Diesel-electric 
road and switching locomotives on the western lines of 
the Southern at Ludlow, Ky., and Chattanooga, Tenn., 
have provided this road with much knowledge concern- 
ing the shop facilities which they will require as their 
ownership of this type of equipment increases. These 
two shops which have been in operation for a number 
of years are alike in many of their essential features, and 
have served adequately in handling the present volume 
of work. 

While newer shops will be larger and are expected to 
be more convenient for handling Diesel servicing and 
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Fig. 1—Locomotive engineer's report form 


maintenance, they will include most of the features which 


have worked out successfully at Ludlow and Chattanooga. 
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Each has two full-length tracks built to handle a three- 
unit locomotive and a shorter track long enough for either 
a single unit or a switching engine. Working pits are 
provided between the tracks which have the necessary 
connections and piping for crankcase drainage. The pits 
are illuminated with lighting fixtures in the side walls. 

Both shops have full-length permanent working plat- 
forms at the cab floor level and the machine shop and 
toolroom in each is on the same level as the platforms. 
The shop at Ludlow has a further advantage in that the 
storehouse stock of spare Diesel parts is located in the 
shop building and on the working floor level. 

At the present time only switching locomotives are in- 
spected, maintained and repaired at Ludlow and the 
shop facilities are required only at the time of monthly 
or other periodic inspections inasmuch as daily inspec- 
tion and servicing is done in the railroad's yards at Cin- 
cinnati, Ohio, where these switching locomotives are 
used. The shop formerly was used also in the main- 
tenance of road power which has been shifted temporarily 
to other districts on the system, Electro-Motive 1,000- 
hp. switchers work from Ludlow and American Locomo- 
tive Company 1,000-hp. switchers from Chattanooga. 

The shop at Chattanooga is a terminal point for the 
inspection, servicing and repair of both road and shifting 
power. Sixteen Electro-Motive freight Diesel units oper- 
ating as six locomotives—four 4,050-hp. and two 2,700- 
hp. locomotives—are maintained on the progressive 
system at this point. ` Depending upon the service assign- 
ment these locomotives receive attention at either the 
end of 1,500 miles or 1,800 miles of service. This mileage 
variation is accounted for because of the difference in 
demands made upon the locomotives in their operating 
territories. Those which receive 1,500 mile attention are 
released from the Chattanooga shop to run to Danville, 
Ky., a distance of approximately 225 miles. They then 
make four round trips between Danville, and Oakdale, 
Tenn., each round trip averaging 275 miles, and from 
Danville return to Chattanooga to complete their 1,500 
miles and undergo the necessary adjustments and re- 
pairs provided for in the running maintenance schedule. 
Locomotives in the 1,800 mile class operate in the less 
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Above: Maintenance schedule board— 
Top left: Full-length pits and working 
platforms make all parts of the loco- 
motives accessible—Left: Filter clean- 
ers and drying ovens are on the 
working level — Bottom left: Oil, 
water, steam and air lines are beneath 
the platforms—Below: Pits have light- 
ing fixtures and are equipped with 
drop tables 
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Above: Tools are kept in cabinets fitted 
with sliding doors—Top right: Cylinder 
liner honing machine. Against the wall is a 
beit matcher—Right: A transfer table is 
used when removing trucks—Bot*om right: 
Storehouse stocks of Diesel parts are kept 
in the shop building—Below: Cylinder 
heads are reconditioned in a special holding 
jig which permits positioning 
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mountainous territory: south of Chattanooga, running 
300 miles to Meridian, Miss., accumulating 1,200 miles 
in shuttle service between Meridian and Birmingham, 
Ala., and completing their assigned mileage in the return 
trip to Chattanooga. 

The progressive maintenance schedule for these loco- 
motives includes both mechanical and electrical opera- 
tions which have been determined to be either necessary 
or desirable according to the accumulated trip mileage of 
the units; the required operations are listed on a schedule 
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Fig. 2—Fireman's report 


board prominently displayed in the shop. Before loco- 
motives are returned to service a standard work sheet is 
prepared and filed listing the work done and the mechanic 
responsible for its performance. 

Maintenance operations other than those regularly 
provided for are performed as their necessity is shown 
on the daily locomotive inspection report which each engi- 
neer submits when delivering the locomotive at terminal 
points. A copy of this form is shown in Fig. 1. Not only 
is the locomotive engineer required to make an operating 
report but the fireman also prepares a complete per- 
formance record of the locomotive for the time while 
he is riding it. The report which he submits is shown 
as Fig. 2. 


Shop Tools and Equipment 


Both shops are outfitted with all tooling required to 
recondition cylinder heads, valves and liners and to test 
fuel injector nozzles, gauges and electrical equipment. 
At Ludlow there is a 15-ton Whiting drop table which 
is used when changing out wheels and traction-motor as- 
semblies while the Chattanooga shop is equipped with 
an 82%4-ton Whiting transfer table with which entire 
trucks can be removed from underneath a locomotive 
for repairs and wheel or traction motor changes. 

A feature of special interest.at Chattanooga is the ar- 


552 


rangement whereby, because of the close proximity o 
the stores department oil refining facilities to the Die 
repair shops, it is possible to remove oil from a crank- 
case and return it after re-refining to another Diegi 
engine crankcase without any drum handling of the ol 
Oil as drained from the crankcases is forced by a scave- 
ger pump into dirty oil storage tanks in the stores depar- 
ment oil houses. The Refinol process for making thi 
oil suitable for reuse is employed. The re-refined oil x | 
held in storage tanks and pumped back to the Diesel re- | 
pair shop for delivery at the lubricating oil outlets alag 
the service tracks when it has been determined that n 
quired specifications for crankcase oil have been mets 
the re-refining process. Samples of each batch of òf ar 
sent to the engineer of tests for checking. 

Oil changes are made as directed by the engineer oi | 
tests in accordance with a standard sampling procedur 
set up by the railroad. Fig. 3 shows the form used ins 
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Fig. 3—Crankcase oil samples are submitted with this form to th 
engineer of tests 


mitting oil samples. The oil samples are taken from tht 
engine sump while the engine is still hot. Maximut 
mileages between oil changes is 20,000 miles on m 
power. Switchers have oil changed every 700 hours. 


Out of Service Time 


The Electro-Motive 1,000-hp. Diesel switchers at Luc 
low and the Alco 1,000-hp. switching locomotives # 
Chattanooga require an average daily servicing time © 
twenty minutes, a semi-monthly inspection period“ 
about four hours, a monthly inspection time of six hours 
and they are in the shops for approximately sixteen hour: 
at the time of their annual inspections. A heavy ove” 
haul on the switching locomotives on a two-year bas 
is expected to average between 48 and 60 hours. The 
road units operating from Chattanooga are in the sh? 
for about ten hours between either their 1,500 or 1% 
mileage periods and require about 30 hours for annua) 
inspections. Monthly inspections can be made in the 
usual between-trip attention time. 
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ritish Swelling Index Used to Determine 


duality of Locomotive Fuel" 


Correctly defined, crop coal is 
weathered, oxidized, soft struc- 
ture coal. It is usually stained 
throughout. A lump. can be 
crushed in one hand, and has in- 
numerable tiny fissures through- 
out the structure due to weather 
action. Now because this kind 
of coal is often found in the first 
or opening cut of a strip opera- 
tion, many people have gotten to 
calling first cut coal “crop”, and 
what is worse will insist that 
second or third cut coal is not 
"crop", regardless of quality, 
merely because it is not first cut. 
This has been the cause of many 
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rguments between inspectors and strip operators and is 


eally a misunderstanding of terms. It has been found 
inder 40 to SO ft. of cover, and in fourth or fifth cuts. 

The usual proximate chemical analysis in some cases 
oes not indicate any wide deviation from normal coal in 
he same field, and it becomes a question as to how to 
letermine crop coal simply and quickly. 

Normal bituminous coals swell to a greater or lesser 
legree as they are burned at atmospheric pressure. Back 
n 1939, while studying another problem entirely, my at- 
ention was called to the British Swelling Index as a 
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Suitability of fuels easily 
checked by simple tests in 
laboratory—Crop coals are 
readily identified and vari- 
ations in quality detected 


measure of free swelling of various coals. This test is 
simple, standardized, and quick, and it was made an addi- 
tion to our regular coal analysis in the laboratory. It was 
not long before the relationship between this index and 
the quality of the coal became very evident. In the first 
four cases of steam failure which were clearly traceable 
to poor coal, as shown by several successive trains failing 
out of one terminal, the analysis of coal removed from the 
tenders showed a swelling index of 0 or 1. Since we had 
learned that coal from that particular field should have a 
swelling of 7, this low swelling on the coal that caused 
failure appeared to be more than a coincidence. It should 
be added here that a coal which does not agglomerate at 
all, that is, will show no signs of caking, is arbitrarily 
listed as zero swelling index, although the British Scale 
does not show any figure below 1. 

Accordingly samples were taken at various pits from 
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Table I—Analyses of Six Samples from a Strip Pit 
Sample No. 5 2 i a Pa 6 3 4 
40 ft. back 10 ft. back 


of shovel of shovel 
Center of highwall, outcrop of Highwall, center of highwall, 


Location first cut first cut first cut second cut second cut second cut 
Swelling index 0 1 172 2 8 9 
Moisture ... 6.91 2.70 1.56 1.30 .B0 . 14 
Volatile . 25.93 25.13 25.34 25.24 24.02 24.19 
Fixed carbon. 59.04 63.41 64.72 67.11 66.23 67.50 

sh ........ 8.12 8.76 8.38 6.35 8.95 8.17 
Sulfur ...... 56 39 .36 .63 1.67 2.20 

t. u. 11862 12979 13367 13918 13995 14415 
FesOas in ash. 14.19 22.11 20.79 13.42 26.18 32.73 
Softening 

point ..... 2490 2220 2220 2630 2470 2380 
Fusion temper. 

ature 2720 2390 2460 2800 2610 2510 
Difference be- 

tween soften- 

point and 

-fusion temp., 

deg. Qo 230 170 240 170 140 130 
Grindability .. 121 ence Pe 108 105 105 


T———————————————M—————————MÉ——— 


Interpretation: 

) Arranged in order of increasing swelling index. 
Moisture is consistently less. : 

Volatile: practically no change. 

Fixed carbon: increases consistently. 

Ash: practically same. 

Sulfur: varies but higher in good coal. 

7) B.t.u.: consistently higher. 

8) FesOs: varies, but higher in good coal. 

Softening and fusion point: not predictable. 

Softening and fusion point: not predictable. 

Difference in temp. between softening point and fusion temp.: 
gradually goes down; less clinkering. 


which we had received coal which gave us trouble. In 
each case we found that the good hard structure coal had 
a higher swelling index than more friable coal nearer the 
crop line in the same pit. From this point it was a short 
step to finding out what the swelling index should be for 
the various districts in which we buy coal. Here we ran 
into another curious fact; that is, that the normal swell- 
ing index of good coal gets steadily lower, as the fields 
progress westward. In the Pennsylvania low volatile 
field, a B.s.i. of 9 is not uncommon, in the Clearfield Dis- 
trict 8, in the Pittsburgh District 7, in the West Virginia 
Panhandle 6, in Ohio 4 and 5, and in Indiana and Illinois 
214 to 5. I am not qualified to speak about coals west of 
the Mississippi, but would like to suggest that the normal 
British swelling indices for western coals should be 
studied by those of you who use those coals. Indications 
are that they may follow a different pattern of behavior. 

The chemistry of crop coal is not thoroughly under- 
stood as yet. Oxidation is undoubtedly a very complex 
process. Coal is very active in taking up oxygen, but it 
is still an open question whether the oxygen is absorbed 
or chemically combined. The most active portions chemi- 
cally in coal are the lignins, related to the cellulose struc- 
ture of wood, and the bitumins. The bitumins possess 
plastic properties, and determine the final coke structure 
or swelling when heated between 300 to 400 deg. C. 

What's wrong with crop coal? Why can't railroads use 
it? Although there is still from 11,000 to 14,000 B.t.u. 
in each pound, the trouble is to get the coal to burn. Com- 
pared with good coal from the same seam it is higher in 
moisture, lower in sulfur, lower in fixed carbon, and 
lower in sesquioxide of iron in the ash. The fusion tem- 
perature, because of lower iron in ash and sulfur, is likely 
to be higher. When placed in a firebox, it is much more 
difficult to ignite than normal coal from the same terri- 
tory, resulting in reports that it puts the fire out. Fur- 
thermore, being very friable it breaks up due to handling, 
forming a thick solid firebed through which it is difficult 
to draw air. When there is sufficient draft to pull air 
through the fire, the coal burns like popcorn, with small 
sparks shooting out. It does not cake or swell readily 
and in extreme cases will pour through finger type grates 
like red hot sugar. 

In order to get a pictüre of how coal varies in the same 
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strip pit, six samples were taken at different locations i 
one pit in Central Pennsylvania. No sample was mor 
than 500 ft. from the furthest: that is to say, all the 
changes in the analyses occurred within 500 ft. Table: 
will give an idea of how the coal varies. 

Now observe the relationship of the new characteris- 
tic—the swelling index. Note in Table I that it increases 
consistently with the quality of the coal, whether judged 
on the basis of heat value, fixed carbon, or moisture 
That is, coal from a given field, whose characteristics are 
known, can be judged by the swelling index, which i 
quickly obtained as well as by the better known indices, 
which require considerable time to complete. 

Referring again to the fact that the normal swelling 
indices vary from district to district, Table II lists the 
swelling indices normal to each of the fields which we 
have so far studied. It is very important, in using thi 
index to judge coals, that this point be never lost sight vi. 
that good coal from each field has a characteristic swel- 
ing index, and that the comparative values of coal mus 
be judged by deviation from the normal figure for that 
field, and not by the absolute figure. 

The standard method for making this test can be four 
in British Standard Institution Bulletin No. 804, issved 
July, 1938, at a price of two shillings. The equipment re 
quired consists of a crucible of fused silica with lid, a 


Table II—British Swelling Indices To Be Expected Fra 
Eastern Coals Bought for Locomotive Fuel 


Swelling index General outline of territory 
8-9 aia Cresson, Clearfield, South Fork, Nantygk. 
754-9 — ............ Conemaugh Division, Bolivar west to Aspinwil 
748354 ............ Greensburg, Connellsville, Fairchance, 
eannette. 

ie ee eee TE EEEE Kittanning, Sligo, Dubois, Driftwood, 
6-7 „„ Panhandle Territory in Penna. & West Va 
6 -8 VVV W. Virginia (N. & W. & C. & O.). . 
GP 6 ieee ees Steubenville, Wierton, St. Clairsville, Obio 
S 7% ee Eastern Kent . 

GSS isse xii) Salineville, Ohio. 

4 6% Cadiz, Ohio. 

3S E AE Western Kentucky. 
S Zanesville, Cambridge, Caldwell, Ohio. 
32-˙5ꝶ7ʒ Illinois. 

24S · Indiana. 


triangle to hold the crucible, a tripod to support the tr- 
angle over the burner and a Bunsen burner capable t 
maintaining a temperature of 820 deg. C. or 1,508 deg. f 
One gram of coal, air-dried and passing 60 mesh. ö 
levelled by tapping in the crucible. Place the lid on, 20 
set in the triangle, supported by the tripod. Place burner 
underneath and heat for 2½ min. Remove the coke frot 
the crucible and compare with the profiles shown in tht 
illustration. Each profile has a number from 1 to 9 f 
half-number steps and the corresponding number © 
swelling index is assigned to the coke button by w 
observation. This observation is made by looking strag 
down through a clear glass tube 10 in. long and 14 in 1 
diameter, the bottom of which is 3 in. from the samp 
and profile. " 

This test will screen out all crop coal very quic 
Taken with an ash determination, no other test is neces- 
sary to say whether the coal can be used as locomotit 
fuel or not. If the swelling index and ash are normal. t 
volatile, moisture, heat value, and fusion 
Will be about normal. : 

I am often asked if this test can be made in the fi 
that it, put some crushed up coal in a frying pan and «t 
if it swells when heated. This can be and is being dort 
in at least one case, but the method is not scientific, ë 
conditions for the test cannot be accurately reproduce 
as to weight, temperatures, etc. The whole point of t 
swelling index is to have a simple, accurate test wht: 
can be reproduced at any time. 
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Colloidal Organic 


Boiler Feedwater Treatment’ 


INTERNAL. locomotive water treatment, i.e. treatment in 
the boiler itself; appears to be a practical railroad neces- 
sity due to the limitations of the pre-treating methods 
10w in effect. All pre-treating programs have the same 
basic limitations. They require considerable initial invest- 
nents for equipment, are difficult to adapt to all points of 
water supply and demand constant and close analytical 
supervision by a trained staff. When you consider further 
at supp'emental after-treatment is also usually required, 
it is logical that attention has long been focused largely 
on the internal methods. 

Internal treatment of feedwater can be divided into 
three principal groups: (a) the chemical (inorganic) 
method; (b) the inorganic-organic method; (c) the all- 
colloidal organic method. 


The Chemical (Inorganic) Method 


This group includes the use of all substances which 
react chemically with fhe scale-forming salts present in 
water. Common examples are soda ash and tri-sodium 
phosphate. The basis of the inorganic chemical method 
is reaction or, more plainly, substitution. A treating 
chemical is introduced into the water to react with the 
scale-forming matter such as calcium or magnesium salts 
present in the water. The purpose is to produce new salt 
combinations which would be non-scale-forming or other- 
wise less objectionable than the original ones. 

In such processes, it is expected that the resultant pre- 
cipitates will not adhere to the metal and will be removed 
by periodic blowdown. Also, the use of an excess of the 
alkaline reagents is expected to afford protection against 
corrosion. It is specifically emphasized “is expected” be- 
cause railroad usage has highlighted reactions which were 
not expected or which actually introduced tendencies to- 
ward foaming, corrosion and other evils. 

The one basic fact about any inorganic chemical re- 
agent is that its specific chemical composition limits its 
usefulness. A chemical of one set composition cannot and 
should not react in equal fashion with waters of varying 
contents. As an instance, it cannot be expected that the 
same chemical would treat highly acidic and highly alka~ 
line waters with equal success. This applies in particular 
to railroad systems, which have to use waters of many 
origins and various compositions. Benefits from the use 
of inorganic chemicals cannot be denied, but such benefits 
are more noticeable in stationary boilers where feedwaters 
of fairly constant composition can be utilized and where 
it is easier to organize frequent, regular analyses of the 
raw and boiler waters. 

The limitations of inorganic chemical treatments have 
led many investigators ever since the beginnings of water 
treatment to perform thousands of experiments with phys- 
ical-acting materials which, it was hoped, would be effec- 
tive on all impurities in all waters. In both research and 
practical application, some of these physical-acting mate- 
rials, or "organic coNoids”, were eventually found to pos- 
sess the sought-after water-treating properties. 

Rather than dwell on individual phases in the progress 
of such experimentation, the author wishes merely to 
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point out that as with all innovations—the application of 
organic colloidal conditioning had to advance on a very 
thorny road and could only very slowly, step by step, 
gain recognition. 


Colloids 


A colloid is a substance, the particles of which when 
properly dispersed, fall within the range of size just above 
molecules. They are micronic in size and have properties 
entirely their own. As an example, colloids clearly exhibit 
Brownian movement and the particles of a colloidal dis- 
persion do not deposit or settle out, their mutual attrac- 
tion for each other being greater than the force of gravity. 

This distinction as to particle size of colloids is basic 
in all understanding of the subject and a simplified chart 
shows how the colloidal dispersion is intermediate in size 
between the true molecular solution and the suspension. 

To give a practical idea of the enormous surface area 
made available by reduction of a substance's particles to 
colloidal size, it has been calculated that one gram of 
graphite, decimated to colloidal dimensions has a total 
surface area of 1,173 sq. ft. This illustration in terms of 
surface area is noteworthy because it is surface area 
which motivates many of the colloidal properties. The 
inability of colloids to pass through fine filters such as 
parchment paper is a result of their surface area. 

A colloidal dispersion of a given colloid is known as 
the "sol" of that colloid. When the colloid is coagulated 
by some external force, it is known as a "gel". An ex- 
ample of gel formation is the solidification of the white 
of an egg upon boiling. Starch, tannin, glue, and gelatin 
are common examples of colloids. 


Organic Colloidal Properties in 
Water Treatment 


The two all-important properties of organic colloids in 
connection with water treatment are adsorption and co- 
agulation. Adsorption is simply the ability of a body's 
surface to retain such substances as may come in contact 
with it. This ability to adsorb is in direct proportion to 
the size and structure of the surface area. Since particles 
in a colloidal state have tremendous surface areas, they 
have correspondingly very powerful adsorptive qualities. 

By coagulation is meant the process of flocculation of 
matter which is in the colloidal state and its precipitation 
as a gel. This occurs by application of some outside in- 
fluence or force. Many sols require only a nominal change 
to cause their transformation from a stable sol to an 
agglomerated gel. As an example, this may be accom- 
plished by application of a minute electrical charge. A 
curdling takes place and the flocs thus formed are precipi- 
tated as sediment. 

The particles of a colloidal dispersion characteristically 
carry an electrical charge. This is extremely useful in a 
boiler since neutralization of the charge may be effected 
by the scale forming salts present in the water. Coagula- 
tion and mutual precipitation occur, both the colloid and 
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the scale forming salts being precipitated as a gel together. 
It is important to note that they precipitate together be- 
cause the gel places a film over the salt particles, prevent- 
ing their interlocking with each other as crystals of scale. 
The soft, pliable nature of the precipitate is maintained 
since it contains such a large proportion of water in it. 
For this reason it does not bake on the boiler metal dur- 
ing operation and can be easily blown out. 

Since adsorption and coagulation are purely physical 
occurrences, organic colloids, properly selected, are effec- 
tive with all waters regardless of their chemical composi- 
tion. In passing, it might be mentioned also that gases 
present in the water are also adsorbed by the colloid and 
form part of the ultimate gel. The coating or sheathing 
mentioned previously is not confined to the impurities, 
but takes place also on all interior metal surfaces contacted 
by the water. Some colloids deposit am easily observable 
thin, heat-conductive film on the metal which is extremely 
desirable as a shield against corrosion. 


Organic Colloids and Foaming . 


There is no question that the prevention of foaming 
and consequent reduction of priming is particularly a 
realm for organic colloidal treatments. The use of castor 
oil in this connection is well known and other organic 
treatments have been at least equally effective. The basis 
of such effectiveness is that the suspended matter, whether 
as impurities originally present in the water or as solids 
resulting from crystallization, is removed with the gel 
when coagulation and precipitation take place. The mech- 
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Colloidal dispersion falls between suspensions of matter and 
true solutions in water 


anism of foaming is itself subject to some dispute, but 
apparently foaming does not occur except in the presence 
of suspended matter at the water’s surface. The so-called 
foam-blanket is broken up by the organic colloid, the sur- 
face tension lowered and free liberation of the steam bub- 
blés occurs. A very important point is that organic col- 
loid conditioning does not in itself introduce the quantities 
of treating solids that are required when inorganic chem- 
icals are used. F. J. Matthews, in his book “Boiler Feed 
Water Treatments", says: Normal chemical softening 
will leave over a pound of sodium sulphate in the water 
for every pound of calcium sulphate removed.: This adds 
to the density of the water and under evaporation the 
density may soon reach the point where priming obtains. 
Owing to the lesser quantity of colloid used, the density 
is not so high initially ; this is particularly true where no 
chemical pretreatment is adopted and the addition of 
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good results on all counts—scale elimination, adequa” 


colloid comprises the entire boiler protection." Of course, 
organic colloids will not eliminate such priming as may 
occur through mechanical causes such as uneven firing. 
inadequate steaming space, carrying too high a water 
level or sudden full-throttle load demand. 


Joint Use of Inorganic Chemical and 
Organic Colloid Treatments 


If both treatments, the inorganic chemical as well as 
the organic colloidal, are fed simultaneously, we are ut- 
lizing two completely opposing principles one of whid: 
may be described as disintegrative and the other as ir- 
tegrative. When we do this, we are in no position to pre- 
dict in which direction results will be achieved. The or 
ganic colloids will affect the analytical control test 
required with the use of inorganic chemicals and indeed 
will inevitably act on the chemicals themselves before they 
have done their work. This entire process is disruptive 
and at best wasteful. 

On one sizable railroad system in Europe, it has been 
the practice to use for feedwater treatment of locomotive 
boilers a so-called phosphate mixture. This phosphate 
mixture represents a combination of phosphates, sodium 
hydroxide and oak extracts. The table illustrates the dos 
ages of that compound used per ton of water evaporated 
at 100 per cent make-up. 


A Phosphate Mixture Used on a European Railroad 


Total hardness Sodium Oak 
of the feedwater, Phosphates, hydroxide, extra- 
grains per gal. grams grams grams 
8 ⅛·· 10 15 5 
O 1) eee 10 20 $ 
16—28 E cies 15 25 H 
26 E [ 0 sorge 15 30 $ 
41 — and over 20 35 $ 


Note that the organic colloid (oak extract) was fed in 
the same amount regardless of the water hardness, while 
the dosages of phosphates and caustic soda were ir- 
creased with increased hardness. The presumption ir 
this case was that the inorganic chemicals would firs 
react with the scale-forming salts, precipitating them oc: 
of solution and that the organic colloid would then a 
pear on the scene to conclude the job that the chemic: 


had started. Actually, both forms of treatment work * 


the boiler simultaneously and use of them jointly deme 
each of them full effectiveness. 


Apparently, the mixture did have some effect again: 


formation of hard scale; whether it also rendered prote- - 


tion against corrosion and pitting could not be dete: 
mined. Foaming was not at all abated, but increased © 


that the blowdown exceeded the most liberal norm. | 


reach 20 to 25 per cent of the total water to be evap 
rated. Superheater units were in a terrible condition ari 
were the constant object of uneasiness and fear of nere- 
sitating taking locomotives out of service. 


The joint use of inorganic chemicals and organic cb- 


loids arose as a mere yielding to the increased recog* 
tion given organic colloids. Because this practice st 
gave partially satisfactory results, the development c 
all-colloidal organic water treatment was again retarde: 

Use of inorganic chemicals and organic colloids rr: 
simultaneously but successively, has been found to b: 
very excellent form of treatment. It would be ideal we? 
the completed action of the inorganic chemicals to take 
place prior to use of the organic colloids. In practice. 
many roads having pre-softening equipment are n" 
using organic colloids as after-treatments with extreme 


treatment of residual hardness, prevention of corros 
and, of course, in reduction of foaming, with resultant ^ 
creased blow-down expense. 
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The fact that organic colloids have certain general 
properties does not mean that any organic colloid is suit- 
able for use in a boiler. Many colloids are prematurely 
coagulated by the mere presence of heat, others decom- 
pose or lose their adsorptive or protective properties. It 
is essential that coagulation be due chiefly to neutraliza- 
tion of electrical charges as previously described. The 
writer in his early researches with organic colloids, in 
collaboration with Blacher and Clark, tested over 300 
organic substances and charted them individually for 
their anti-scale, anti-corrosion and anti-foam properties. 
These included agar-agar, cambier, oak extract, the galls, 
quebracho, castor oil, a variety of starches, tannins, dex- 
trins, etc., almost all such substances known. 

This work proved beyond doubt that no one substance 
possessed all the desired properties and that a combina- 
tion of various ones was required. The task was compli- 
cated by the fact that such separate substances had to be 
of a similar nature and able to withstand high pressures 
and temperatures without decomposition or premature 
coagulation taking place. After many years of experi- 
mentation along these lines, such a combination was de- 
veloped and commercially produced as an emulsion. Since 
most of this final work was done in Riga, Latvia, the 
first practical application of the emulsion was in 1929 on 
the small Latvian naval fleet and on merchant ships. 
Several of these were equipped with Thornycroft boilers 
which, with their small-diameter bent tubes, afforded 
severe opportunities for test. Results over years being 
extremely satisfactory, the government, from 1934 on, 
used the all-colloidal organic emulsion in all government- 
operated locomotives. In subsequent years many other 
Scandinavian and Baltic railroads adopted this treat- 
ment, using it with great success. Successful trials were 
run by the Polish and Dutch governments, and from 1937 
on this emulsion was applied on the French railroad, 
Chemin de Fer de l'Est. German occupation of all of 
these countries ended all such developments except in 
Sweden where the emulsion continues in use by railroads. 
Since 1938 it has been manufactured and marketed in 
the United States by an independent American corpora- 
tion. Usage of this emulsion is currently proving of great 
value in keeping boilers free of scale and corrosion over 
extended operating periods and in elimination of foaming. 


Locomotive Blow-Downs ! 


When inorganic chemicals are used, locomotive boiler 
water concentration must be kept below certain estab- 
lished limits. Otherwise, uneasy steaming, foaming and 
priming are experienced. It is common American rail- 
road practice to keep concentration limits within the range 
of 200 to 250 grains per gallon. Keeping concentrations 
arbitrarily within this range is an expensive procedure. 

In an article by I. N. Moseley, general boiler maker, 
Norfolk & Western, in the 1942 Proceedings of the Mas- 
ter Boiler Makers’ Association, figures are quoted which 
are very comparable to those of European railroads. In 
the 200 to 250 grains per gallon concentration range, in 
order to lessen boiler-water concentrations by one grain, 
it was necessary to blow from 43.30 gals. to 57.29 gals., 
or an average of 50 gals. of water. 

In his book, “Water Treatment and Purification”, 
W. J. Ryan examines a formula for blowdown, illustrat- 
ing cases where completely softened water is used. He 
points out that all salts entering the boiler in the feed- 
water must eventually find their way out through the 
blowdown. Therefore, gallons of blowdown X dissolved 
salts per gallon of blowdown = gallons of feedwater X 
dissolved salts per gallon of feedwater, and consequently 
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gallons of blowdown = gallons of feedwater X the ratio 
of dissolved salts per gallon of feedwater to dissolved 
salts per gallon of blowdown. For instance, if the feed- 
water contains 12 grains per gallon of dissolved solids 
and it is desired to limit the concentration of dissolved 
solids to 200 grains per gallon, the required blowdown 
will be 12 + 200, or 6 per cent. 

This specific relationship between concentrations de- 
sired and blowdown required is worth noting. In rail- 
road practice blowdown with use of chemicals is usually 
high because certain relationships of alkalinities to dis- 
solved solids, of suspended solids to dissolved solids, etc., 
are ordinarily the governing factors. 

The complications and costs of blowdown when using 
chemicals were indicated in B. C. King’s paper presented 
in the 1940 proceedings of the Master Boiler Makers’ 
Association. 

He described a condition where it was found neces- 
sary to carry alkalinities at 30 percent or more of the 
total dissolved solids in order to prevent scale and cor- 
rosion. When this was done severe foaming occurred at 
concentrations of 125 to 175 grains. Road blowdown of 
12 percent to 15 percent was required and in one locality 
as high as 24 per cent. This impractical situation was 
solved by adding predominantly organic materials. This 
allowed locomotives which previously foamed at concen- 
trations of 125 grains per gallon to be operated at 1,900 
grains per gallon concentrations without trouble. 

In Europe, when using the organic colloidal emulsion, 
locomotives were officially permitted to carry concentra- 
tions of 1.5 deg. Baume which equals 874 grains per gal- 
lon. In actual practice, this figure was habitually ex- 
ceeded; in fact, it was found unimportant to pay any 
further attention to concentrations. It should be remem- 
bered that the entire purpose of maintaining certain lim- 
its of concentration rests in the desire to prevent undesir- 
able effects, principally foaming. In the absence of such 
effects, there is no practical limit to concentrations and 
to limit them only costs money without any corresponding 
benefit. The savings made possible in this connection 
are very great. 

An entirely separate saving in regard to blowdown re- 
sults from the fact that blowdown with use of organic 
colloids is far more effectiye than when inorganic chemi- 
cals are used. This is because the adsorptive and coagu- 
lative actions of the organic colloids produce a very pro- 
nounced downward funneling movement of the impurities 
toward the blowdown outlets. Each gallon of effluent is 
viscous, thoroughly laden with impurities. For this rea- 
son only short blows are necessary. In contrast, treatment 
with inorganic chemicals ordinarily requires much longer 
blows to strip the impurities which dre more generally 
distributed throughout the boiler. 

Using organic colloids, European railroads found it 
entirely practical to open the blowdown valves for only 
three or four seconds except at the terminals where 
eight- or ten-second blows were used. This sufficed to 
remove the accumulated sediment without losing valuable 
heated water. A Class I railroad in this country, using 
ten- second blowdowns—still a shorter than customary 
blow—has experienced very substantial savings. Freight 
engines on a 324-mile round trip were blown each ten 
miles, each of two blowdown valves being opened twice 
for five seconds each. The same was done at terminals. 

In water, this schedule figured to about 1,100 gals. per 
round trip. Before the use of an organic colloidal emul- 
sion the blowdown was calculated as from 11,200 to 
14,280 gals. per round trip, or from 9.4 percent to over 
12 percent of the total of 119,000 gals. of water consumed. 


(Continued on page 566) 
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A. S. M. Has Panel Session en 


Metals for the Railroads 


Ox October 18 at Cleveland, Ohio, during the annual 
meeting of the American Society for Metals, a session 
was held which was devoted to the subject, “Metals for 
Railroads.” Dr. William M. Barr, chief chemist and met- 
allurgical engineer, Union Pacific, served as chairman of 
the meeting, and A. G. Trumbull, chief mechanical en- 
gineer, Chesapeake & Ohio, acted as summarizer. 

Six papers were presented. Extensive abstracts, four 
are printed here. The two speakers whose papers do not 
appear were R. E. Cramer, special research associate pro- 
fessor of engineering, University of Illinois, and W. M. 
Murray, president, Society for Experimental Stress Anal- 
ysis, Massachusetts Institute of Technology. Mr. Cramer's 
paper discussed the prevention of rail failures. In it 
he traced the history of rail development and the work 
which has been done in combating conditions which led 
to transverse fissures and other rail failures. He accented 
the fact that the advent of controlled-cooled rail has ap- 
parently solved the fissure problem. 

Mr. Murray was unable to illustrate his paper with 
‘many examples of railroad studies of structural stresses 
in design but emphasized the fact that other industries, 
notably the aircraft industry, have found such work to 
be of extreme value if not indispensable. In comment- 

. ing upon this paper Mr. Trumbull remarked that, to his 
knowledge, the only existing railroad mechanical structure 
that had been analyzed for stresses as a unit was the 
present approved A. A. R. box car and that the stress 
analysis work in that instance probably could have been 
much more complete. 


Railroad Axles 
l By O. J. Horger* 


Design formulas for railroad car axles were developed 
by Reuleaux in 1896 and the fundamental geometry and 
dimensions established about fifty years ago have gen- 
erally prevailed until recently. During this time, how- 
ever, various metallurgical improvements were made 
in axle forgings. As the years went by the railroads be- 
came conscious of the increased dynamic forces being 
imposed on axles as a result of changes in operating con- 
ditions, such as increased speeds. 

The percentage of axle failures in road service was 
very small. Generally speaking there was a known rem- 
edy for correcting these failures except for those fatigue 
fractures which developed in the axle under the pressed- 
on wheel. This later type of fracture is discussed here. 

The solution to this problem obviously required fatigue 
tests but the manner in which this investigation pro- 
ceeded was novel. Too much credit cannot be given to 
the decision of the Association of American Railroads 
to make fatigue tests on full size car axles. The fatigue 
testing of full size axles was initiated in 1937 and is still 
being continued 7 days a week and 24 hours a day. 

What are the tangible results of this research? The 
design of the passenger car axle has been changed with 
no modification of material or heat-treatment to obtain 
60 to 80 per cent increase in fatigue resistance at the 


* In charge railway engineering and research, Timken Roller Bearing 
pany, Canton, Ohio. 
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wheel fit with only an increase of about 4 per cent in 
weight. A heat-treated tubular axle has been tested by 
the A. A. R. This tubular axle is about 30 per cent 
lighter in weight than the solid axle. Its better ratio of 
fatigue strength to weight over the solid axle is due to 
high residual compressive stresses in the outer surface. 
This axle is only about 0.35 per cent carbon without any 
added alloys and its favorable fatigue strength to weight 
ratio is obtained by quenching from the outside only, 
preventing quenching water from entering the bore, fol- 
lowed by a low-temperature draw. If a tubular axle was 
quenched both outside and inside or given a temper at 
the customary commercial value of about 1.000 deg. F, 
then it would have inferior fatigue resistance. 

Improvements in fatigue resistance similar to those 
mentioned above for car axles have also been determined 
for driving axles and crank pins. Again the shape of the 
member has been modified to reduce the stress concen- 
tration occurring inside and near the end of the press fit. 
As an example, a circumferential relief groove as much 
as "Ag in. deep is turned in driving axles adjacent to the 
inside hub face of the wheel. The function of the groove 
is to obtain a better flow of stress between the axle and 
wheel so as to result in less stress concentration near the 
end of the wheel fit. This groove is rolled with a roller 
shape and pressure which is sufficient to deform the sur- 
face layers of the groove plastically. This rolling increases 
the fatigue resistance of the metal at the bottom of the 
groove and counteracts the detrimental influence that the 
notch would have in inviting failure to occur near the base 
of the groove. A large number of driving axles of this 
type have been placed in service and none have ever 
failed in the groove. 

When axles or members develop fatigue fractures it is 
common practice to make the entire part instead of im- 
proving the design in the region of fracture. This pro- 
cedure leads to increased rigidity and under impact 
loading contributes to higher stresses than would be 
obtained with a more flexible axle. Increased train speeds 
are considered to result in larger impact forces on axles 
than occur at low speed. Under these conditions it is 
desirable that the axle be as flexible as possible without 
developing failure as well as of light weight so as to absorb 
this impact energy by means of maximum deflection and 
with minimum impact stress. Using this analysis it can 
be explained how most designs of wheel centers with 
great lateral stiffness would increase the impact etresses 
in an axle from flange thrust over that obtained with a 
more flexible type center. It would be kind to the axle 
if a wheel center design could be provided of adequate 
strength but greater lateral flexibility than we have on 
most of the wheel centers being used today. 
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A number of railroads are rolling the wheel fit portion 
of driving axles.. Rolling will about double the fatigue 
resistance of the axle against actually breaking off in 
the wheel fit. There is no other known means of doubling 
the factor of safety against road failures at so small a cost. 
A combination of rolling and the relief groove has enabled 
some railroads to obtain greatly increased axle mileage. 
The present limited practice of machining out the very 
shallow fatigue cracks that may develop in the axle wheel 
fit made in this manner and then rerolling is one which 
could be safely extended in its use. 

We have all observed the patches of brown iron oxide 
found in particularly large amounts near the ends of the 
press fit. This is caused in service by minute sliding ac- 
tion of the end portion of the hub bore on the axle surface 
due to the alternate elongation and contraction of the axle 
fibers during the rotation of the axle. This minute and 
continuous rubbing of the wheel on the axle under bending 
stress results in one of the highest forms of stress con- 
centration and weakenine effect on the fatigue strength of 
steel that is known. Fatigue cracks start due to this 
rubbing corrosion at very low axle bending stresses but 
they generally will not propagate in depth at the same 
low stress value—a higher stress is usually required 
for propagation of the fatigue crack. The solution to the 
press-fitted problem divides itself into two parts. 

The first part deals with the initiation of the fatigve 
crack. During the life of an axle there are a large number 
of stress reversals of sufficiently low maenitude to start 
afatigue crack. It was found from fatigue tests of the old 
black collar design of car axle (as forged—not heat 
treated after forging) that any nominal calculated bend- 
ing stress in the wheel fit exceeding 9.000 Ib, per sq. in. 
would be likely to start a fatigue crack in the wheel fit. 
By a change in axle shape so as to mount the wheel on a 
raised seat in accordance with the design of the present 
A. A. R. passenger-car axle, this 9,000 Ib. per sq. in. was 
increased to an allowable 12,000 Ib. per sq. in., or an im- 
provement of 33 per cent. If no practical change in shape 
of.the wheel seat was made but surface residual com- 
pressive stresses were present in the axle, like the tubular 
axle, then this 9,000 Ib. per sq. in. was increased by 50 
per cent to 13.500 Ib. per sq. in. It was also found that 
fatigue cracks would initiate in the wheel fit of the new 
design of normalized and tempered passenger-car axle 
when the bending stress exceeded 9,000 Ib. per sq. in., or 
at a stress 3,000 Ib. per sq. in. lower than for the same 
design of axle in the as-forged condition. All these stress 
values apply to car axles where the ratio of wheel-seat 
diameter to the length of the wheel hub approaches unity. 
With driving axles and crankpins, however, these stress 
values are less favorable, possibly due to this ratio being 
much greater than unity; here we find that fatigue cracks 
may initiate at stresses as low:as about 5,000 Ib. per sq. in., 
nominal bending stress, as compared with 9.000 Ib. per 
sq. in. for the car axle. It is therefore apparent that even 
if a 50 per cent improvement in fatigue resistance could 
be obtained over the 5,000 Ib. per sq. in. that the increased 
resistance would still be much below the regular stresses 
that could be expected in service operation. This problem 
of preventing fatigue cracks initiating in driving axles and 
crank pins is much more difficult of solution than for 
car axles. 

The second part of the problem is concerned with the 
propagation of the fatigue crack which has initiated in the 
wheel fit as described above. In order actually to break 
off a car axle (as forged) in the wheel fit it generally 
requires a stress increment about 2,000 to 7,000 Ib. per 
sq. in. above that required for initiation of the fatigue 
crack; the actual stress depends on several factors of 
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which the carbon content is one. For normalized and 
tempered axles this increment is less than 1,000 Ib. per 
sq. in. The normalized and tempered condition gives a 
less favorable structure than the as-forged from the stand- 
point of car-axle fatigue resistance at the wheel fit. While 
this statement is contrary to generally accepted opinion, 


such findings have resulted from laboratory testing of 


many full-size axles; it remains to be substantiated or 
found in error through the results of road tests which are 
not now available. On crank pins and possibly driving 
axles, normalized and tempered, the nominal stress must 
exceed 11,000 Ib. per sa. in. to cause the incipient fatigue 
cracks to propagate to complete fracture. 

By rolling the wheel seats of such members or heat- 
treating in a manner to leave high surface residual com- 
pressive stresses a nominal bending stress of as much as 
22,000 Ib. per sq. in. is required to propagate initial cracks 
to a depth of about 1⁄4 in. in 300,000 equivalent miles. A 
stress greater than 22.000 Ib. per sq. in. would be required 
to propagate to complete fracture. Certainly this char- 
acteristic of greatly retarding crack propagation is of 
practical advantage from three angles, it greatly increases 
the factor of safety of the axle breaking off in service; 
mileage may be increased before axle examination ; and, 
after 300.000 miles service the fatigue cracks, if present, 
are shallow enough that they may be generally machined 
out and the axle returned to service with safety for an- 
other mileage period. 

In summarization, it may be said that axles and crank 
pins may be improved by proper shape but it is almost 
axiomatic that, if we are to obtain the maxinium fatigue 
resistance, residual compressive sfresses must be present 
in the surface. These compressive stresses, may be ob- 
taind in two ways. by thermal méans such as proper type 
of: quench, flame hardening or induction hardening, but 
in these cases a sufficiently low drawing temperature must 
be used to prevent release of the favorable initial surface 
stresses, or by some form of cold working such as cold 
rolling. These methods will about double or more the 
fatigue limit stress at which the axle or pin will break 
off within the press fit. Shot peening. metal spraying and 
other methods of preparation have been found beneficial 
and still others are under constant investigation. While 
the values cited here generally apply to parts of plain 
carbon steel there is some limited data on alloy steels. 
Indications are that practices found beneficial for the 
carbon steel will also generally prove advantageous if 
alloy steels are used. In the meantime many of the results 
of this research are being applied in service as a final 
correlation with the laboratory findings. 


Metal Limitations in the 
Perfecting of Motive Power 


By Paul Irwin* 


The greatly expanded production of magnesium and 
aluminum will certainly invite the use of these metals 
and their alloys in transportation equipment after the 
war, although their application in sfeam and Diesel loco- 
motives will probably be limited to cab írames, cross- 
head gibs, streamlining and other low-stressed parts. 

For highly stressed parts, and parts in which light 
weight is an important factor in reducing unbalance, the 
high-alloy steels will undoubtedly be used again. Such 
parts include main rods, side rods, axles, pistons, piston 
rods, crossheads and boiler plate. In Diesel locomotive 
engines they would include connecting rods, connecting 


* Engineer of tests, Baldwin Locomotive Works, Philadelphia, Pa. 
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rod bolts and fuel injection equipment. Highly stressed 
parts working at higher temperatures, such as super- 
heater bolts and valve parts, will undoubtedly be improved 
by the use of better creep-resistant materials. The power 
of Diesel engines, for a given size and weight, could be 
greatly increased if material for pistons, capable of with- 
standing much higher operating temperatures, could be 
obtained. The present materials for such high tempera- 
tures are very difficult to machine. Recent metallurgical 
advances associated with the development of high-tem- 
perature materials for gas turbines may be modified for 
such applications. i 

The failure of locomotive parts is almost invariably 
associated with fatigue cracks. Within reasonable limits 
we know that the endurance limit is associated with the 
tensile strength ; therefore we should increase the tensile 
strength even though elongation and Izod are somewhat 
reduced, due consideration being given to notch fatigue 
strength. It is strongly recommended that careful con- 
sideration be given to a gradual increase of tensile 
strength to provide better fatigue resistance wherever 
experience has shown a tendency toward fatigue failures. 

The quality of steel castings, iron castings and non- 
ferrous castings has gone through an extremely rapid 
evolution during this war period. Primary credit should 
be given to the insistence of the armed services upon 
high quality castings and their reliance upon radiographic 
and magnetic inspection as required inspection procedure. 
Having learned (sometimes forcibly) the value of radiog- 
raphy in the production of sound castings, I believe that 
most plants having such equipment will continue to use 
it after the war. 

The strength requirements of heavy locomotive forg- 
ings, such as axles, main rods, side rods, Diesel crank- 
shafts and camshafts, make it imperative that the steel 
be reasonably clean, free from non-metallic inclusions, 
residual pipe or any discontinuity that lends itself to the 
inception of fatigue cracks. The difficulty in obtaining 
metallurgically clean billets for large crankshafts has 
forced some manufacturers to the use of cast-steel or cast- 
iron parts. Experience has shown that when a given 
foundry has developed the technique of producing a sound 
casting to a given pattern, all subsequent castings to that 
pattern will be uniformly sound. In the case of forgings, 
this situation does not hold because the forging manu- 
facturer may have clean billets one week and dirty billets 
the next. In any design for tomorrow, our forgings for 
motive power must be made of steel of greatly improved 
quality. 

Plate material for weldments is playing a very impor- 
tant part in the transportation industry; welding tech- 
nique has been markedly improved ; important weldments 
are Magnafluxed and X-rayed. However, a great deal 
of trouble has been encountered due to badly laminated 
plates which inevitably produce artificial cracks and other 
defects in the weld. We have found this to be true in 
expensive, highly alloyed plates, as well as in the better 
grades of carbon-steel plate. Improved welding tech- 
niques are nullified if the best material contains such 
serious defects. Plate laminations are probably the 
result of pressure on the steel mills for astronomical ton- 
nages but every effort should be made to bring the quality 
up to prewar standards, or better, as soon as possible. 
One serious limitation in the design of steam-locomotive 
boilers has been the prevalence of corrosion cracking that 
is associated with the higher strength steels. This limita- 
tion will be completely removed, based upon present evi- 
dence, when the all-welded boiler is the rule rather than 
the exception. 


560 


In our designs for tomorrow, increased speed will be 
mandatory. Increased safety must also be stressed. The 
record of the United States railroads, in this respect, is 
good; we have found that use of radiographic and mag- 
netic testing has reduced service failures of locomotive 
parts to a minimum. In the opinion of the writer, both 
increased speed and increased safety can be achieved by 
the continued diligent use of magnetic and radiographic 


avoiding fatigue failures. 


inspection and the application of known methods of | 


Helical springs of large-diameter wire have failed too 
frequently due to decarburization and wire-drawing 
marks. This constitutes a serious limitation in the design 
of large helical springs for locomotives and tenders. Val- 
uable metallurgical advances and processing techniques, 
such as shot blasting, will markedly improve the en- 
durance limit but such advances are completely nullified 
if the processing of the bar stock and the heat treatment 
of the springs are not properly executed. Some of our 
eminent metallurgists have frequently criticized the rail- 
road industry for failure to take advantage of new metal- 
lurgical and processing techniques. Our answer is that 
voluminous experience has shown that we must start with 
a basically sound material and processing and heat treat- 


ment must be properly executed before some of the newer 


developments can be safely applied. 

Other things being equal, cost will always be a limita- 
tion in the design of motive power. We are continually 
seeking to reduce the weight of many parts of the steam 
locomotive and a reduction in weight usually implies an 
increase in strength and increased strength usually implies 
the use of comparatively expensive alloys and more ex- 
pensive heat treatments. 


Incipient Cracking in 
Firebox and Boiler Steel 


By Ray McBrian* | 


When discussing the subject of detection and preven- 
tion of incipient failures in firebox and boilers, it should 
be realized that in service the boiler and firebox undergo 
a stress cycle each time the locomotive is fired. Also that 
stress cycles occur from drifting operations, by feedwater 
passing over hot metal intermittently, and from cool-down 


operations in washing the boiler. These service stresses 


greatly influence the life of the materials and contribute to 
the causes for incipient failures. 

The types of materials used by the railroads are the 
plain carbon steels, so-called silico-manganese steels, the 
nickel steels, and carbon-molybdnum steels. Records to 
date of all the materials indicate that there have been 
service failures and no one material has been found which 
will meet all of the requirements and eliminate failures. 

Complex service stresses give rise to a number of fail- 
ures which must be recognized. They may be from aging 
or embrittlement, fire cracking, corrugations, corrosion 
fatigue, fatigue from fabrication stress-raisers, and from 
the composition of materials and their properties at ele 
vated temperatures, especially in the blue brittle range. 

The phenomena of the aging of steel has been and is 
the subject of study, and it seems that all such terms a5 
strain aging, carbon aging, temper brittleness, blue heat 
brittleness are used to designate or describe similar 
effects. To us, aging simply means that phenomenon 
which occurs under service conditions resulting in a loss 
of ductility and subsequent failure. Aging characteristics 


* Engineer of standards and research, Denver & Rio Grande Western. 
Denver, Colo. 
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are determined by the tensile test on material removed 
from service, and the possibilities of material which may 
age in service can seemingly be predicted by making ele- 
vated temperature tests. The yield point and tensile 
strength curves of materials which show a rapid rise 
or high peaks through the blue brittle range can be ex- 
pected to be aging materials. Rimmed steel seems to be 
very susceptible to aging. 

The explanation of fire-cracking seems to be that when 
steel is heated from room temperature to 1,000 deg. F., 
it lengthens by approximately seven parts per thousand. 
If it is restrained from lengthening, as in the case of a 
locomotive firebox rigidly held by staybolts, it must go 
into compression or free itself in some other way. For 
example, a locomotive firebox sheet under 200 Ib. pressure 
is at a temperature of from approximately 380 deg. F. on 
the water side to a skin temperature on the fire side of 
1,000 deg. F. Therefore, the fire side tends to expand 
more than the water side, and the sheet tends to bow out 
between the restraining staybolts. Even this does not 
relieve all the compression since the yield strength of 
the fire side skin is low at the temperature involved. On 
cooling, the fire side surface is in tension, and the surface 
tends to crack just as does a tensile specimen. 

With a sheet having a decarburized surface, this action 
develops fatigue cracks of a nature which can be identified 
by a ginger-bread appearance. The condition of the 
surface skin, or rather the depth of decarburization, in- 
fluences the tendency to crack both on the fire side and 
water side of a firebox sheet. These cracks between 
staybolts can be detected in their earlier stages by Magna- 
flux and later visual inspection. They can and do occur 
in the absence of leaks. One of the solutions for this 
problem has been through the use of carbon-molybdenum 
steel where the molybdenum has strengthened the ferrite 
surface. Obviously another is the study of circulation 
to relieve the so-termed hot spots. 

Associated with the temperature effect is the problem 
of corrugations which can be described as deformations 
due to stresses occurring during firing and from the low 
physical strength of the material at operating tempera- 
tures. The danger of corrugations is of scale accumu- 
lations in the depressions which can result in serious over- 
heating. Our solution to this problem is to use a carbon- 
molybdenum steel which supplies the added strength 
necessary at operating temperatures. 

With the problem of the firebox material is associated 
that of the staying material, or the staybolt. The types of 
material generally used by the railroads for this service 
are double-refined wrought-iron, and steel. With steel 
staybolts, failures can occur from aging. The boiler 
inspector usually finds these when, upon tapping the head 
of the staybolt, it breaks like glass. Physical tests then 
confirm the aging. Also, with steel staybolts, the de- 
carburized surfaces result in progressive fatigue cracks 
developing, and rapid crack propagation, especially if 
the boiler water is corrosive, and aging is present. Brittle 
breakage has occurred in wrought-iron staybolts, and, 
upon examination, nitride needles have been found in 
the structure. This nitrogen content was the contributing 
cause of failure. With both the steel and wrought-iron 
Staybolts, fatigue failures occur in the threaded area 
usually from the root of the thread. There is need for 
further study of threaded materials and means to reduce 
stress concentrations. 

After 314 years, our staybolt breakage has been greatly 
reduced by the use of molybdenum wrought-iron. We 
have not had a broken radial bolt made of this material. 

In boiler and fireboxes fabrication practices are most 
important as contributing causes for failures. This is 
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especially true since our materials are operating in the 
blue-brittle range. The problem of stress raisers is there- 
fore associated with that of temper brittleness. Boiler- 
shell failures can occur from a combination of service 
stresses, stress raisers and temper brittleness of the mate- 
rial. In addition to this type of failure is that of the 
intergranular type, usually called caustic embrittlement, 
of which we have had very little in locomotive boilers. I 
might say that, from the service records of alloy steels 
available, they appear to be more susceptible to notch 
sensitivity and rapid crack propagation. Consequently 
some of the railroads have foregone the possibilities of 
weight reduction by continuing the use of plain carbon 
steels. We need to learn more about the notch sensitivity 
of alloy steels especially under operating temperatures, 
and we must bring out to the fabricators, the importance 
of more care in handling alloy materials. 

Along with the failure of boiler sheet materials is that 
of rivets. Rivet failures by many is interpreted as evi- 
dence of caustic or intergranular corrosion. However, 
another cause can be that of temper brittleness or a brittle 
condition left in the rivet after either cold or hot work- 
ing. This brittleness can also come from too low a carbon 
content with the rivet material bordering on ingot iron. 

Radiographs using either radium or X-ray can be util- 
ized for the detection of cracks in boiler seams. Radium 
is portable and can be more easily adapted. Magnaflux 
methods can also be used both for detection of surface 
cracks in the boiler and firebox materials and for detection 
of laminations in plates with drilled holes and along the 
edges. Thermoflux methods for measuring heat dissi- 
pation through a sheet can be used for the detection of 
laminations in plates. This same method using coatings 
which change in color at various temperatures.can be used 
to detect laminations or badly segregated areas. 

In general, it may be said that in the future construc- 
tion of locomotives, fully killed steel should be utilized in 
all firebox and boiler materials. Decarburized surfaces 
should be avoided if possible. Designers must understand 
the properties of the materials they specify at the actual 
operating temperatures. Fusion welding of boilers with 
proper stress relieving will eliminate the so-called caustic 
or intergranular type of failure. 

Modern inspection methods using X-ray, radium, 
Magnaflux, and Thermoflux may be employed to detect 
or prevent incipient failures in boiler and firebox 
materials, 


Improving the 
Railroad Car Bearing 


By J. R. Jackson* 


The present-day standard A. A. R. journal-box assem- 
bly, of which the bearing is one part, is substantially the 
same as the assembly of 70 or more years ago. The parts 
have simply been increased in size with the adoption of 
the standard axle sizes. The bearing is and for many 
years has been a cast-bronze back having a white-metal 
lining soldered thereto—a bearing carrying the load 
through the crown and taking the lateral thrusts at the 
ends through the wedge and journal box. It is not a 
fitted bearing but must adapt itself to the diameter and 
contour of the journal on which it has to run and function 
with the component parts of the journal-box, wheel and 
axle and truck assembly of the running gear of the car, 


* Engineer of tests, Missouri Pacific Lines, St. Louis, Mo. 
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What Causes Plugged Nettinqs 


At the time we started the 
‘study of plugged nettings we 
were under the impression there 
were two distinct types; namely, 
where the coating appeared to 
be of a tarry substance, and the 
other where the coating ap- 
peared to be of a brittle, ce- 
ment-like texture; we have con- 
cluded there is but one type, 
which is the result of carry-over 
from the firebox of coal in dif- 
ferent stages of combusion. In- 
spection of the accumulation in 
the progress of plugging the 
netting disclosed varied appear- 
ances. A netting plugged for a 
period sufficient to allow for fly ash and carbon from 
smoke to adhere thoroughly will present the appearance 
of being plastered. . 


R. A. Parker 


What Causes a Plugged Netting? 


While there are many contributing factors, the most 
common cause of plugged netting is the condition of the 
fire. The fire may be heavy in the front portion of the 
fire box and thin in the back. The same condition applies 
to the reverse, or the fire may be thin through the center 
of the firebox; in other words, any condition which re- 
stricts the draft through any portion of the fire, thus 
creating an abnormal draft through other portions of the 
fire. This may be caused by slipping the drivers, thus 
setting up a condition through which there is a possibility 
of holes being torn in the fire bed; it may be caused by 
a hard steaming locomotive which the fireman in his ef- 
forts to maintain boiler pressure is liable to over-fire. 

Another cause is inadequate effective front-end netting 
area, or appliances in the smokebox which retard the 
effectiveness of the locomotive exhaust in cleaning the 
smokebox of carry-over. 


How Plugging Occurs 


Should the fire become heavy in any portion of the 
firebox, an increased draft will result through the thin 
portions of the fire and during the period of filling up 
these thin portions, this increased draft results in an un- 
usual carry-over to the front end. This is particularly 
true with the locomotive working to capacity. The net- 
ting becomes plugged apparently for the reason that there 
is insufficient effective netting area to handle the abnormal 
carry-over at such a time. 

To substantiate this, in our tests we built the fire heavy 
in front by increasing the stoker-jet pressures and at the 
same time allowing the fire on the back portion of the 
firebox to become very light. We allowed the locomo- 
tive to continue working at capacity until the boiler pres- 
sure had dropped close to 175 Ib. Then, by decreasing 
the jet pressure the fire was built up where it was light 
and at the same time the stoker was crowded to the 
extent of making dense black smoke at the stack. We 
were thus able to increase the carry-over from the fire- 


* From a paper prepared for the 1944 year book of the Railway Fuel 
and Traveling Engineers' iation. 
f Supervisor Fuel and Locomotive Performance, New York Central. 
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By R. A. Parker | 


Plugging caused by crowding 
the fire to restore pressure 
lost by bad fuel distribution 


box to the front end to the point that it apparently 
could not be handled by the netting and we were able 
to plug it. By the same process, with the fire too heavy 
at the back and light at the front, we were also able to 
plug the netting. 

The netting starts to fill up at the top and the ac- 
cumulation .progresses downward until the netting is 
completely covered. "When the coating is finally solid, 
the boiler pressure drops very rapidly and cannot be 
raised until the netting has been cleaned. 

In our tests the distance traveled from the time we 
started to try to plug the netting until we had it accom- 
plished varied from 35 to 70 miles. 

With our Class L-2 locomotives it was our experience 
that when the boiler pressure was in close proximity of 
175 Ib. we could most readily plug the netting. Unless 
the velocity of the cinders traveling to the front end was 
reduced proportionately with the drop in boiler pressure 
and, coming in contact with the netting, the force was 
not great enough to break them up so as to pass through. 
I am unable to explain the relation of the boiler pressure 
to the netting plugging. A hard-steaming locomotive in 
itself would probably not contribute to a plugged netting, 
yet the fireman in his efforts to maintain boiler pressure 
is very liable to overfire such a locomotive and in so 
doing might create a carry-over to the point of plugging. 

Necessary shaking of grates to maintain a good fire 
does not, in my opinion, contribute to the netting coating 
over. But vigorous shaking of the grates is not desirable, 
especially when the locomotive is working at or near 
capacity, because it results in a considerable carry-over 
to the front end and may cause thin spots or holes in the 
fire. Correcting this may result in a further carry-over 
sufficient to start coating of the netting. Therefore, it 1s 
preferred that the grates be rocked gently and often. 

It is possible to have ample netting area to take cart 
of the carry-over, but if the direction of circulation in the 
smokebox is not right, it renders a portion of the netting 
area ineffective. It is also desirable to eliminate from 
the inside of the smokebox as much piping as possible. 
For the purpose of our test we located the exhaust-steam 
supply pipes to the feedwater heater outside the smoke- 
box and changed the blower pipes to enter from the top 
instead of from the side of the netting box. Considering 
the very high speed of the gases, undoubtedly a slight 


obstruction causes serious eddies and interferes with the | 


flow of the gases. | 
The fireman normally has adequate time after leaving 

the ready track at the enginehouse until leaving the yard 

with the train to prepare his fire, which he does leaving 
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the house and in the yard by adding coal as necessary 
with the scoop shovel. On leaving with the train he 
normally has a good firebed built up and burning brightly 
with full boiler pressure and an ample water level. 

The period of getting the train under way leaving the 
terminal is one during which both the engineman and 
fireman should be very much on the alert as this is a 
time when they are most susceptible to getting into trou- 
ble. During this period it is essential that the fireman 
watch his fire closely to know that he is getting the de- 
sired amount and distribution of coal over the fire and 
io regulate the stoker as to the amount of coal and the 
jet pressures required for proper distribution to maintain 
1 fire void of thin spots. The engineman should avoid 
slipping which has a tendency to tear holes in the fire. 

Should the fireman at any time have trouble in dis- 
ribution, he should notify the engineman so that he may 
ease on the throttle or work the locomotive a slightly 
shorter cut-off while the fireman corrects the distribution. 
There may be times when both will be found desirable 
or necessary. 


Metals for 
The Railroads 
(Continued from page 561) 


ill parts veing subject to relatively large manufacturing 
olerances and wide wear limits before being condemnable. 
The tolerances and limits are based on the accumulated 
experience of many years. 

There are those who advocate specifying anti-friction 
bearings for all new railroad equipment to be built from 
now on and progressively changing over all existing roll- 
ing equipment to anti-friction bearings during the post- 
war period. This is a large order, in my opinion not an 
impossibility but rather an improbability because of the 
financial burden on the railroads this program would 
entail and question as to the validity of the claims for 
anti-friction bearings in interchange service from a me- 
chanical and performance standpoint. 

The matter of application of anti-friction bearings to 
treight equipment is being studied by a committee under 
the A. A. R. and some progress has been made towards 
standardization of truck and box dimensions with a view 
of interchangeability of the bearings of designs developed 
by the different anti-friction bearing manufacturers. 

If we disregard interchangeability or adherence to 
present practices there are a number of things which might 
de done with a view of improving the present crown- 
‘ype, steeple-backed, lined bearing. Among other possi- 
vilities are: removal of present standard thrust collars 
on the outer ends of axles, thus permitting the use of a 
sleeve or semi-sleeve type bearing elimination of the pres- 
ènt conventional waste pack used for journal lubrication 
ind provision of an oil-tight journal-box permitting of 
lood or bath lubrication, thereby eliminating the possi- 
jility of a waste grab as a cause of lubrication disturbance 
n the present assembly ; redesign of the entire truck and 
journal-box assembly for use on freight cars, employing 
he pedestal type and separate journal box of the type 
10w generally used in passenger service. Considerable 
»rogress has been made in this field as evidenced by thc 
numbers of truck and journal box modifications which 
ave been experimented with and have accumulated some 
iervice background during the pre-war era. 

Activities in the refinement of design and manufacture 
Í present bearing and associated parts, retaining inter- 
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changeability with present standard parts, have been con- 
siderable during the past 15 years. A rather compre- 
hensive research program under the direction of an 
A. A. R. Committee on Journal Bearing Development 
has been under way since early in 1942. The results of 
the development and research in this field have made 
available many of the pertinent facts relating to both the 
possibilities and limitations of progress in this direction. 

The set-up of railway mechanical forces at car repair 
and servicing points has grown through the years and is 
established through labor agreements and cannot be 
readily changed. These forces are not schooled in han- 
dling precision mechanical work but are experienced in 
handling relatively rough operations involved in the re- 
pairs to and maintenance of the present rolling equipment. 

The present A. A. R. standard car journal bearings 
and associated parts in service and in stock on the rail- 
roads of the country represeht a very large investment in 
material. To alter the present design of bearing mate- 
rially would necessitate changes in other related parts 
of the journal box assembly and would truly constitute 
a major operation, result in confusion during the transi- 
tion period, and would require a large expenditure on the 
part of the railroads. Any mechanical design, to be con- 
tinued essentially without change for over 50 years on the 
railroads of this progressive country has to be reliable and 
efficient. Any changes in design looking towards im- 
provement in the car journal bearing will have to be anal- 
yzed from both the practical and economic viewpoints. 

I do not mean to infer from the foregoing that the 
present design of railroad car journal bearing is perfect 
and that, therefore, there is no room for improvement. My 
purpose is to point out some of the factors which have 
to be considered in our problem of improving the railway 
way car journal bearing during the post-war period. 

This leads us to the question from what direction can 
improvements in the present car journal bearing for inter- 
change service be looked for after the war. Three possi- 
bilities are open: 

1—General adoption of anti-friction bearings. 

2—Redesign of solid bearing and associated parts of 
the present journal-box assembly without regard to inter- 
changeability with present standard parts. 

3—Refinement of design and manufacture of present 
bearing and associated parts, retaining interchangeability 
with present standard parts. 


* * * 


U. S. Army from British Combine 

Tank cars destroyed by U. S. Army Air Force bombers at Gennevilliers, 

near Paris, during the June fighting in Normandy, when the enemy 
lost 13,000 tons of oil 
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Fire- Air- Water 


Combustion, like quarrels which 
also engender heat, is a dual 
affair. The fuel taken from the 
tender burns by combining with 
the oxygen of about 10 Ib. of air 
for a pound of coal or about 
15 Ib. of. air for a pound of oil. 
It is natural that the coal or the 
oil which has to be paid for 
'should be considered as of first 
importance, but for success in 
combustion, very careful atten- 
tión must be given to the air. 
From our point of view the air 
is burned just as much as the 
coal is. Of course in the case of 
the coal, it is only the combus- 
tible part and not the ash that burns, and in an exactly 
similar way it is only the oxygen and not the nitrogen 
of the air that burns. For convenience though, we speak 
of a pound of air being burned when what we mean is 
that the oxygen of that pound of air has entered into 
chemical combination with the combustible of the fuel. 

In the locomotive boiler we have what the present 
writer has called a “linked triangle of fire, air and water." 
The fire evaporates water to produce steam, while the 
steam escaping through the exhaust nozzle induces the 
flow of air which feeds the fire. By letting more steam 
go through the cylinders to the nozzle more air is drawn 
through the fire to generate more heat to produce the 
greater quantity of steam required. This sequence is well 
known and we are all also familiar with the fact that, like 
Harry Leon Wilson's Cousin Egbert, it can be pushed 
only so far. There is a limit to the extent to which steam 
production can be carried. It is pretty well understood 
that as the boiler is driven a point is reached at which an 
increase in the rate of steam flow through the exhaust 
nozzles fails to produce an adequate increase in the air 
supply. 

The reasons for this are of great importance in the de- 
sign of boilers, but definite figures on the subject have 
not been published. The present study is made to throw 
some light on the actions taking place. The questions in- 
volved concern the relation between air supply and heat 
produced on the one hand and the relation between steam 
exhausted and air entrained on the other hand. The first 
thing to note is that with a given fuel the heat produced 
per pound of air burned is just as definitely fixed as is the 
heating value of the fuel, which of course is the heat pro- 
duced per pound of fuel burned. In the example dealt 
with in the Appendix, the heat released per pound of air 
burned is 1,350 B.t.u. 

The heat required to produce a pound of steam of given 
quality is of course also a fixed quantity and the upper 
limit of the boiler capacity is reached when a pound of 


Lawford H. Fry 


steam exhausted through the nozzle just succeeds in 


bringing in enough air to burn and to release the heat re- 
quired to evaporate the pound of steam. 

It is interesting to use a set of test data to illustrate 
how this balance occurs. Computations in the Appendix 
are based on a coal-burning locomotive with an exhaust- 


* From a paper prepared for the 1944 year book of the Railway Fuel and 
Traveling Engineers' Association. 
f Director of Research, The Locomotive Institute. 


564 


By Lawford H. Fry! 


A discussion of the “linked tri- 
angle" of the steam locomotive 
combustion train — Drafting lo- 
comotives is not yet a science 


steam feedwater heater. The relation between the weigtt 
of air drawn through the fire and the weight of sten 
exhausted through the nozzle is shown in Fig. 1. Te 
tests from which this information is derived show th: 
the maximum capacity of the boiler is just about reach« 
with an evaporation of 98,000 Ib. of steam and a firing 
rate of 180 Ib. of coal per sq. ft. of grate per hour. A! 
this rate of evaporation 1.54 lb. of air are supplied pe 
pound of exhaust steam, and the computation in the Ap 
pendix show why with a falling ratio of air supply t 
steam the evaporation cannot be carried much higher. 
Put briefly, the fact is that for delivery of one pound 
of steam to the exhaust nozzle at this rate of operatio 


we must have 1,830 B. t. u. released in the firebox, ax | 


that each pound of air burned releases 1,350 B. t. u. Iti 
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Fig. I—Air supplied per pound of steam exhausted through the nozzle 
in relation to firing rate 
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therefore necessary to burn 1,830/1,350 = 1.37 Ib. of ar 
to produce one pound of steam at the nozzle. The test 
results show that 1.54 Ib. of air are supplied which meat 
that of the air supplied only 8.6 per cent escapes unbumt 
If more steam were to be exhausted the weight of 2 
supplied per pound of steam would drop to a point & 
which the heat released by the combustion of the 4 
would not be sufficient to produce the steam. 


The Air-Coal Relationship 


As a matter of fact it would be practically impossible 
to reach the point at which 100 per cent of the air sup 
ply had to be burned and it is uneconomical to aber 
it too closely. In the case we have been considering vit 


only 8 per cent of the air unburnt the loss by unbur 


fuel is about 25 per cent which is a relatively low figure 
Tests with other boilers at comparable rates of combe 
tion generally show considerably higher unburnt fue 
losses. l 

When we consider the condition under which combs 
tion takes place in the firebox it becomes obvious that 10 
per cent combustion of the air is impracticable. This 
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rould require that during its rapid travel through the 
rebox every atom of oxygen should come into contact 
‘ith an atom of combustible matter. The only way to 
chieve this would be ta slow down the punee through 
1e. firebox or to have a large excess of unburned fuel. 
.S the percentage of excess air decreases the rapidity 
rith which the air finds opportunity to burn is slowed 
p by what the chemists call “mass action.” 

At moderate rates of firing with considerable excess 
ir combustion takes place rapidly with a moderate 
mount of excess combustible and a reasonable effi- 
iency of combustion is obtained. On the other hand 


s the steam production is increased the weight of air 


er pound of steam decreases although the total amount 
f air increases. This means that to produce the heat re- 
uired for a pound of steam less air is available and con- 
equently a higher percentage of the air present must be 
urned. Furthermore the burning must take place more 
apidly because of the more rapid flow through the fire- 
ox. This combination of high efficiency of combustion 
f the air at a rapid rate of combustion can be obtained 
nly by having a large excess of combustible present. 
"hat is, by having a low efficiency of combustion of the 
ael. 

In this connection it is well to note that it is better to 
peak of the air supplying the free oxygen as “unburned 
ir" rather than as “excess air" as is sometimes done. 
\t the higher rates of combustion in spite. of the appear- 
nce of free oxygen corresponding to unburned air the 
otal amount of air supplied is insufficient to burn all of 
he coal fired. In the high evaporation tests quoted the 
ir supplied per pound of dry coal fired was only 8.8 Ib. 
vhile the air required to burn a pound: of coal was 10.38 
b. There was no “excess” air in the proper sense of 
he term. R 

Before leaving the question of the percentage of air 
xssing unburnt through the firebox it is of interest to 
all attention to Fig. 2. This shows the unburnt air as a 
vrcentage of the air supplied in relation to the rate of 
iring. The values are derived from the same series of 
‘ests as that on which the computations in the Appendix 
ire based, but are obtained from other data by an en- 
irely differemt method of calculation. The values deter- 
nining the line in Fig. 2 depend only on the relation 
tween the amounts of free oxygen and nitrogen in the 
mokebox gas analysis. The volumetric percentage of 
nitrogen, Na, is proportional to the total weight of air 
upplied while the percentage of free oxygen, Og, is pro- 
»xrtional to the weight of unburned air. From these re- 
ations we derive the fact that the weight of the unburned 
ür expressed as a percentage of the total air supplied is 
qual to 377 X Os + Ns, where Oz and N, are the 
rolumetric percentages of the respective gases found in 
he dry products of combustion. 

The figures used in the Appendix are based on differ- 
nt data and a much more extended chain of calculation. 
This uses the data as to coal fired, steam produced, and, 
imokebox temperature as well as the complete analysis of 
he smokebox gases to set up a heat balance and to find the 
veight of carbon actually burned per pound oi coal fired. 
Then the complete analyses of the coal and of the smoke- 
»ox gases are used to determine independently the weight 
of air supplied per pound of carbon burned. These values 
‘or the weight of carbon burned and for the weight of air 
supplied per pound of carbon burned taken together give 
the total weight of air supplied in pounds per hour, which 
s the basis for the curve in Fig. 1. The two points in 
Fig. 2 which plots the relation between unburned and 
otal air were obtained by computing the total air supply 


is described above and then finding the weight of air 
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burned by the method illustrated in the Appendix. When 
it is considered that they are obtained by entirely dis- 
similar methods the agreement between the points and 
the line in Fig. 2 must be considered as very satisfactory. 


The Air-Steam Link 


The Appendix shows two sets of computation, one for 
the high rate of evaporation which we have discussed 
and the other for a steam production of about 40,000 1b. 
per hour with a firing rate of about 60 lb. per sq. ft. of 
grate per hour. At this rate the superheat is lower so 
that a pound of steam can be produced by the heat re- 
leased by 1.34 lb. of air. Fig. 1 shows that the nozzle 
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Fig. 2—Unburned air per pound of total air in relation to rate of firing 


supplies 1.95 Ib. of air per pound of steam so that the air 
escaping unburned is 31 per cent of the total air sup- 
plied. With this excess air the efficiency of combustion 
is improved and the loss by unburned coal, which was 
25 per cent, is reduced to about 16 per cent. The greater 
amount of unburned air raises the loss by sensible heat in 
smokebox gases from about 14 per cent at the high rate 
to about 15 per cent at the low rate of combustion, but 
this slight increase is more than offset by the gain in 
efficiency of combustion, 

The figures that have been developed show that the 
reason for a ceiling on the capacity of a locomotive boiler 
is that the exhaust nozzle loses in efficiency as the boiler 
is forced and draws in less and less air per peund of. 
steam, until the burning of the air drawn in by a pound 
of steam does not produce enough heat to generate a 
pound of steam. . 

At this point it may be well to emphasize the fact that 
the heat released by the combustion of one pound of air 
is dependent only on the analysis of the fuel and is not 
affected by the amount of excess combustible which es- 
capes unburnt. It may also be noted that the amount of 
heat released per pound of air does not change greatly 
with.a change in fuel analysis. With the bituminous coal 
of 14,000 B.tu. heating value a pound of air releases 
1,350 B.t.u., while with an oil of about 18,500 B.t.u. per 
pound the heat released per pound of air will change only 
to about 1,400 B.t.u. 

The figures that have been developed show clearly that 
the declining air supply to the firebox is the factor which 
lowers boiler efficiency as the boiler is pushed and sets a 
ceiling on steam production. The air supply is dependent 
in the first place on its motive force which in the con- 
ventional boiler is the steam through the exhaust nozzle. 
Extensive studies have been made of the nozzle and of 
the front end, but arrangement of the draft apparatus is 
still an art rather than a science. Every designer has his 
rules, but none will claim to have established the funda- 
mental laws governing the problem. Until these are es- 
tablished we have not done our whole duty by the steam 
locomotive. 

Study of the theme that has been developed here should 
be helpful. It will lead to the realization of the importance 
of ample firebox volume in which combustion can take 
place and of large gas area through the flue bundle to 
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facilitate the induction of air. Attention may also be 
profitably directed to consideration of the downward 
slope of the air-steam line in Fig. 1. Raising this by ob- 
taining more air per pound of steam will add to efficiency 
and capacity. In this connection study and research 
along the lines of over-fire air and of mechanically in- 
duced draft may yield good results. 


Appendix 
The appendix presents data and methods of computation to illus- 
trate the relation between air supply and combustion conditions. 
UEL 
Fuel is assumed to be a bituminous coal with about 39 per cent 
volatile and 55 per cent fixed carbon with the following ultimate 
analysis, in per cent: 


Carbon ð˙ 77.7 
Hydrogen 5.3 
Oxygen 7.4 
Nitrogen . 1.6 
Sulphur .. 2.0 
EEE oot ana ĩð2w SE dq at 6.0 
It. Er ES eee 100.0 


The oxygen is assumed to be combined with one-eighth of its 
weight of hydrogen leaving 5.3 — 7.4 ＋ 9 = 4.4 per cent as the 
hydrogen available for combustion. : 

Weight of air used and heat released by the burning of the 
combustible matter of one pound of coal are found as shown 
below: - 

COMBUSTION 


Weight of combustible per pound of coal 
Carbon aris eee blocs 0.777 Ib. 
Available hydrogen ....... 9 4 . . . 0.044 Ib. 

Heat released by complete com- 
per pound of coal 

0.777 X 14540 == 11,300 B. t. u. 

0.044 X 62000 = 2,700 B. t. u. 


pound of coal 
0.277 X 11.43 = 8.87 lb, 
0.044 X 34.3 = 1.51 lb. 


Total Total j 
Heat released per pound of air burned = 14,000 -- 10.38 == 1,350 B. t. u. 


‘Steam PRODUCTION 
The distribution of steam between feedwater heater exhaust noz- 
zle and auxiliaries at all rates of evaporation is assumed to be 
constant in the following proportions: 


Per cent 
Superheated steam exhausted to feedwater heater...........00008 13 
Superheated steam exhausted thru nozzles....................... 81 
Saturated steam to auxiliaries .........02..0ceeeee Vis/é Fa ora Meese a i uim 6 
Total water evaporated by the boiler .......... gies EE 100 


Details of the heat released and heat used are worked out for 
a low and for a high rate of evaporation, with steam pressures 


and temperatures as shown. 
Total evaporation, lb. per hr. 


40,000 


Press., Temp., 
Wt. in lb. per deg. 
per cent sq. in. F. 


98,000 


Temp., 
B. t. u. lb. per deg. B. t. u. 
per Ib. sq. in. F. per Ib. 
ENTERING Boites 
Water from tank entering 


heater .............. 0 80 48 0 80 48 
Steam from tank entering 
heaterr 13 5 250 1,67 25 350 1,396 
Total ............. 100 194 eis 226 
Leavinc Borrer 
Saturated steam ........ 6 250 406 1,202 250 406 1,202 
Superheated steam. 94 250 650 1,344 250 750 1,396 
Tot!!! 100 1,332 e. 1,382 
Heat required from fuel 
per pound water evap- 
orated...... PPP 1,332 — 194 == 1,138 1,382 — 226 == 1,156 


On the assumption that for all rates of evaporation the heat 
absorbed by the boiler is 82 per cent of the heat released in the 
firebox and that the loss by external radiation is 5 per cent of 
the heat utilized in evaporation and superheating, the heat re- 
leased is 1.28 times the heat utilized. Taking this into considera- 
tion and also the fact that complete combustion of one pound of 
air releases 1,350 B.t.u., the relations shown below are established : 


Rate of evaporation, lb. per hr. rer eee «ee 40,000 98,000 
Heat utilized per pound of water evaporated, B.t.u..... 1,138 1,156 
Heat released per pound of water evaporated, B.t.u.... 1,455 1,480 


and remembering that the steam exhausted through the nozzle is 
assumed to be 81 per cent of the water evaporated, 


Heat released per pound of steam exhausted thru the 

nozele; Bu. b aba 1800 1830 
Heat released per pound of air burned, B.t.u.............. 1350 1350 
Pounds of air to be burned to produce one pound of steam 

at the nozzle, lo. FFF 1.33 1.37 
Air supplied per pound of steam through nozzle as Fig. 1, 

IB ⁵ðↄĩi sia ee ĩðͤ u “ 1:33 154 


aur ‘supplied per pound of air burned, Ib................. 


(a) from previous item ........ccecccccossccescteace 31 
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Colloidal Organic 
Boiler Feedwater Treatment 


(Continued from page 557) 


The saving of 10,100 to 13,180 gals. of heated water was 
made possible by use of the organic colloidal emulsion. 
On the same division blowdown of passenger locomo- 
tives was reduced from a range of 6,800 to 8,500 gals. 
per round trip to an average of about 618 gals. While 
cost calculations on different roads may vary, the saving 
of such quantities of heat-laden boiler water represents 
a major economy. 


Locomotive Washings 


Application of the organic colloidal emulsion on rail- 
roads has enabled enormously increased mileage of loco- 
motives between washings. According to published data 
of the motive power department of the Latvian State 
Railways, locomotives in some districts increased their 
runs from 1,800 km. up to 12,000 km. and in others from 
3,000 km. to 14,000 km. and over. This latter figure, 
about 8,750 miles, was accomplished using waters aver- 
aging 11 grains per gallon in hardness. Numerous test 
openings of locomotive boilers, many of which took place 
in the presence of special committees, showed that even 
after such prolonged runs, the condition of the boilers 
was considerably better than after the previous short 
runs without the all-colloidal organic treatment. Details 
of the use of this organic colloidal method since 1934 in 
locomotives were published in the Latvian Railroad Rec- 
ord and read at the Baltic and Scandinavian Railroad 
Conference in June, 1937, at Riga, Latvia. . 

In 1940, this organic colloidal emulsion was first u 
in locomotives of a mid-western short line railroad. Water 
fed at the terminals was treated in two different ways 
by two connecting railroads. The mixture of waters -had 
resulted in very severe foaming, making it necessary to 
wash boilers each three to five days. Results with the 
organic colloidal emusion were immediate. Foaming was 
eliminated to the extent that the locomotives could be 
operated twelve to fifteen days and longer without wash- 
ings. Scale, which had also been experienced despite the 
use of pre-treated waters, was reduced to mud which 
could be easily blown or washed out. Frequent internal 
inspections have constantly revealed all boilers to -be in 
splendid condition throughout. During its 414 years of 
organic colloidal treatment, the savings in time, labor and 
locomotive availability from eliminating an average of 
five washings per locomotive per month would make a 
very impressive figure. 

Beginning in November, 1942, one of the major rail- 
road systems in the United States tested the organic col- 
loidal emulsion in a 4-8-4 locomotive on a standard run. 
The water used was Zeolite pre-treated, but due to the 
fact that the original water ran from 5 to 23 grains in 
hardness, total solids were high and foaming was com- 
monly experienced. For this reason washings had been 
required each two days. During the one month test, the 
locomotive gave excellent performance at all times. It 
was opened after fifteen days and at the end of the test. 
not due to foaming but for inspection. It was found in 
excellent condition in all respects. Since February, 1943. 
this same system has been using this organic colloidal 
emulsion on a considerable number of locomotives, in- 
cluding those of the 4-8-8-2 type. It is applied in some 
localities as the full treatment and in others as after- 
treatment. g 
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EDITORIALS 


Penny Wise, 
Pound Foolish 


Recently the director of engineering for a large manufac- 
turer of railroad specialty equipment, in addressing a 
railroad audience which was familiar with the use of 


the equipment about which he spoke, undertook to ex- , 


plain in part why certain practices were recommended 
and why certain materials and designs were employed. 
His hearers were well acquainted with the functional 
requirements of the product and had a wealth of ex- 
perience in its maintenance. Their response to the 
speaker’s attempt to explain “whys” from the design- 
ing engineer’s point of view indicated clearly that there 
is an opportunity for all manufacturers of specialty 
equipment to go a little further than the issuance of 
maintenance manuals when installing or applying their 
products. 


Even the most experienced members of the audience . 


could see more clearly the need for following the prac- 
tices recommended by this manufacturer when they 
understood more completely the design factors which 
were involved in the recommendations. Seeing through 
the eyes of the engineer, they could understand why 
“good enough” or “the same thing” or “just as good” 
were not terms upon which any reliance could be placed. 
They understood also that although a number of sources 
of supply might exist, the engineer wanted an identical 
product from each which met the service requirement 
specifications set up to insure the functioning of par- 
ticular equipment or parts of equipment at the maximum 
level of efficiency. 

It would seem that the designing engineer and the 
user should not be far apart on their understanding of 
this problem since each is interested in obtaining maxi- 
mum service at a high level of efficiency. Actually, 
however, it is at this point that they seem farthest 
apart because the user, while, willing to admit that the 
engineer knows how to design, gives less credit to him 
apparently as knowing how to keep his equipment per- 
forming most satisfactorily. Minor increased diffi- 
culties in maintenance, lower initial cost of materials 
required for maintenance and, probably sometimes, 
favored-company purchasing tend to undo much that 
the designers and laboratory technicians have done in 
service testing their equipment and in resolving the 
problems of maintenance to minimum requirements for 
maximum. return. 

That this condition prevails is evident from the 
attention which the A. A. R. is compelled, from time 
to time, to direct to recommended standards or prac- 
tices of its own. Although these standards occasionally 
result from the work done by individual manufacturers 
or groups of manufacturers, they are not incorporated 
in the practice manuals until they are found to represent 
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the thought of responsible committees which have 
studied the problems involved entirely from the railroad 
point of view. 

Asking that recommended procedures be followed 
certainly is not intended to prevent any railroad from 
adopting practices which are demonstrably better; in 
such cases the standard can be changed to include fac- 
tors of improvement. But the use of obviously inferior 
methods or materials and reliance upon those of doubt- 
ful and unproved merit when standards are available is 
certainly wasteful and inefficient. 


Isn’t This Market 
Worth Special Effort? 


In a recent discussion with a chief mechanical officer of 
a large railroad concerning the question of machine tools 
and shop equipment the remark was made that for sev- 
eral years past representatives of the many manpfac- 
turers who could supply that type of equipment to the 
railroads have been noticeable by their absence and that 
it is only within the past six to twelve months that 
machine tool salesmen and service engineers are begin- 
ning to show up again in the reception rooms of mech- 
anical department offices. In discussing this situation 
this officer told of a recent incident in which a salesman 
representing a well-known machinery manufacturer 
called on a routine visit and was asked whether his 
particular machine was adapted to the quantity produc- 
tion of locomotive crank pins and, in reply, the salesman 
countered with the remark that if he knew just what a 
locomotive crank pin was he would be in a better posts 
tion to furnish the information. 

The above incident is not fiction; it is an e 
fact and in it lies a very important lesson both for the 
manufacturers and for the railroads. For, in the unpre- 
paredness of that particular sales representative to 
answer a question relating to the qualifications of his 
product to do a customer's work lies the basis of an 
attitude on the part of far too many manufacturers with 
respect to the needs of the rafroads. With other indus- 
trial markets representing more fertile fields they have 
too often considered the railroad shops as not being 
worth much effort. Having taken such an attitude they 
have denied both themselves and the railroads an oppor- 
tunity to be of mutual service. 

Possibly a few facts may be helpful in gaining a 
better perspective. First, and extremely important, is 
the fact that motive-power and rolling-stock repair work 
represented an expenditure of nearly 950 million dollars 
in 1943. Locomotive repairs alone accounted for over 
500 million dollars. More than 60 per cent of this sum 
was spent for labor in back shops and engine terminals— 
the rest went for materials and supplies. It has been 
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conservatively estimated that somewhere in the neigh- 
borhood of 30 to 35 million dollars was paid out in 
wages to the operators of machine tools in shops and 
enginehouses. It has also been estimated that the total 
value of railroad machine tools is between 350 and 400 
million dollars and that the average age of these ma- 
chine tool units is between 25 and 30 years. It does 


not take much stretching of the imagination, on the part . 


of anyone familiar with modern shop equipment, to 
come to the conclusion that certainly at least one-half 
to three-quarters of all of this shop equipment is defi- 
nitely obsolete. 

If these facts do not indicate a drastic need on the 
part of the railroads for equipment which the machine 
tool industry is ready amd able to supply, then our 
appraisal of the present situation is greatly in error. 

The railroads have money with which to rehabilitate 
their shops and reports from many sources reveal that 
road after road is in the process of developing extensive 
programs involving the expenditure of several million 

dollars, not only for comprehensive shop improvement 
projects but for the construction of new shops and 
engine terminals as well. 

There is every reason to believe that when the reports 
are in for the year, 1944 will prove to be one of the 
largest shop-equipment-buying years on the part of the 
railroads for many years and so far we believe we are 
correct in saying that this past year's purchases of this 
Character have been bought by the railroads and not 


sold by the manufacturers. There is plenty of evidence 


to substantiate this. 

From now on the competition for every dollar that a 
railroad has to spend will become increasing keen. Those 
whose future prosperity depends upon finding new and 
broader markets for the type of machine tools and shop 
equipment that the railroads need should remember that 
the average railroad organization does not number 
among its staff members very many specialists in the 
application and economics of modern machine tools and 
tooling equipment. A railroad’s job is to furnish trans- 
portation and today the burden that must be carried by 
the repair facilities at shops and terminals is greater and 
of vastly more importance than ever before in railroad 
history. 

The mechanical officer previously referred to said in 
concluding his remarks that one of the most difficult 
problems with which he is confronted today is the lack 
of information as to the capabilities of modern machine 
tools without which it is virtually impossible to go to 
his management and get the necessary appropriations 
for new shop equipment and that he could not under- 
stand why the manufacturers could not, either indi- 
vidually or jointly, develop a group of sales engineers 
whose knowledge of railroad shop work and the prob- 
lems of railroad management would qualify them to assist 
mechanical department men in modernizing their repair 
plants. 

The rewards, in the next few years, would seem to be 
such as to justify the effort. 
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Decoration of 
Passenger Cars 


When word was received early last month that the War 


Production Board had allocated material for 40 


aluminum and 15 steel passenger cars to be built at 
the American Car and Foundry Company’s plant, St. 
Charles, Mo., railroads were accorded the first tangible 
recognition of their urgent need for additional new 
passenger equipment. That the volume of this construc- 
tion work will in all probability tax the capacity of 
passenger-car builders for a period of several years after 


the war has already been pointed out in these columns. , 
Structural materials and fabricating methods are 


already pretty well developed, as a result of intensive 
development of streamline trains during the last ten 
years, which means that passenger cars of the future 
will differ primarily from the more recent types now in 


service only in refinements of design and improved in- 


terior equipment and service features. The trains of 
tomorrow will undoubtedly offer intriguing combina- 
tion of color and design, each assuming an importance 
not fully appreciated in the past. 

The interior designer and consultant on color schemes 
and materials has encountered a certain amount of 
opposition in individual instances in the past, because he 
tends to upset and object to fixed procedures, obsolete 
styling and restrictions forced by existing production 
methods. Progressive railroads and car builders, how- 


ever, now largely look to the designer and color special- 
ist for sound planning, coordinated use of the many | 


new materials coming from war developments and for 
the attainment of eye appeal and creature comfort which 
will assist in merchandising passenger service. 

In future passenger cars, design will no longer be a 
matter of streamlining largely for appearance sake, but 
rather will be fundamentally planned from the earliest 
conception to be functional, appealing, workable and 
soundly engineered. Functional use will, to a great de- 
gree, be the motivating thought in design. A definite 
trend to smooth easily-cleaned surfaces devoid of 
superfluous ornamentation seems clearly indicated. 
Greater thought will be-given to passenger comfort, 
ease of maintenance, ease of fabrication and to provide 
clean and simple walls and ceilings which serve as a 
background for the interior furnishings. 

The indications are that color will not be regarded 
as incidental, but will become extremely important after 
the war. It is thought that the ten million service 
men and women who.have for so long been regimented 
to indentical uniforms of identical colors will be 
anxious to express again their individual color tastes 


and enjoy color variety. They will undoubtedly be a 
major factor in giving impetus to a new color cycle in 
which stronger colors will replace soft pastel shades. — 

Trains will follow this post-war cycle and will use 
defined colors in place of soft tints. Interiors will be - 
bright and colorful with focal or. eye-arresting color 


fully blended with background color. 
reds will replace rust tones; blues will replace aqua- 


It is said that 


marine; browns will replace beige; and colar in general 
will be set in a much higher key. 

It is also felt that exteriors will follow the same 
trend, with brighter colors for better visibility and 
personalized styling widely used. 


Corrosion of 
Steel in Concrete 


For the past two years the committee on electrolysis 
of the Electrical Section, Engineering Division, A. A. R., 
has been conducting a study of the corrosion of steel 
in concrete. The same group has also just about 
completed an extended investigation of the corrosion 
of materials used for overhead conductors. The pro- 
cedure followed in the case of the overhead conductors 


consisted of suspending samples of a large variety of 


materials, respectively, in enginehouse jacks, in tunnels 
and in places where they were subject to salt atmosphere 
and locomotive exhaust gases. Samples were carefully 
weighed before and after exposure and the information 
obtained proved to be of great value. 

The tests on the embedded steel, described in the 
1944 Electrical Section reports abstracted in this issue, 
consist of placing one-inch round steel rods in various 
thicknesses and varieties of concrete, sinking the speci- 
mens into the ground, and applying a direct-current 
voltage between the specimens and ground. 

There are differences of opinion concerning the causes 
of rusting, some maintaining that it is all due to elec- 
trolytic action and others that it can be simply oxyda- 
tion. When it is electrolytic it may be local action 
through surface moisture between the metal and im- 
purities within itself or it may be deposition of the metal 
due to a voltage difference between the metal and the 
surrounding material. Recent tests of soil corrosion 
of pipe lines made by the Bureau of Standards show 
that steels high in nickel and chromium, ‘and copper 
alloys high in copper, are very resistant to nearly all 
soil conditions. A three-ounce coating of zinc added 
about three years to the life of steel exposed to some 
of the most corrosive soils, but lead coatings appeared 
to be inadequate for severe soil conditions. 

In the tests conducted by the Electrical Section the 
possibilities of local electrolytic action or rusting is 
approximately the same in each case; and the amount 
of current flow, with the same voltage on each specimen, 
measures the protection offered by the concrete. 

The tests have not been in progress long enough to 
warrant final conclusions, but some interesting data are 
already available. Evidently the thickness of the con- 
crete has little if any effect on its protective qualities, 
and none of the admixtures tried have served appre- 
ciably to reduce the current flow, but exterior coatings 
of asphalt reduced it from about 50 to 90 per cent. 

Air-dried Bakelite coatings applied to pipe in tests 
made by the Bureau blistered within four years. Those 
who have used asphalt for protecting steel under- 
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ELEMENTS OF MECHANICAL VIBRATION. 


ground may have some conception of its effectiveness 
and durability. The distinction of the Electrical Sec- 
tion tests is that the current flow gives a direct quanti- 
tative measure of the protection afforded against stray 
currents. Experience with reinforced concrete struc- 
tures indicates that local electrolytic action or rusting 


of steel in concrete is of relatively little importance. 


Spaciousness— 
A Factor in Competition 


One of the notable trends in the public attitude toward 
railway passenger service is the apparently growing 
popularity of the de luxe coach trains which operate 
on fast schedules. For trains operating during daylight 
hours this popularity is not remarkable. The seats in 
the coaches are usually widely spaced so that not even 
the tall passengers are crowded. But the popularity of 
these trains does not extend to those moving in daylight 
hours alone, it includes the overnight trains as well. 

A few years before the advent of the de luxe coach 
trains a tendency was shown by the railroads toward 
getting into a coach as large a number of seats as could 
be crowded in. This was done without too much regard 


‘for the comfort of the passengers. It is sincerely to be 


hoped that after the war no railroad will make the 
mistake of a return to that arrangement in new or rebuilt 
cars. The outstanding advantage which the railway pas- 
„senger car has in comparison with the bus or the airplane 
“is its relative spaciousness. Failure to capitalize on this 
will jeopardize the popularity of coach travel which cur- 
rent de luxe trains have built up. The difference between 
a seating capacity of, say, 60 and 80 may be the differ- 
ence between success or failure. 


NEW BOOKS 


By C. R. 
Freberg and E. N. Kemler. Published by John Wiley 
& Sons, Inc., 440 Fourth Avenue, New York 16. 
194 pages, 5% in. by 84 in. Price, $3. 

This book is elementary in character. As such, however, 

it is dealing with a field many problems in which can 

be solved only by using the methods of advanced mathe- 
matics. This book attempts to deal with those problems 
which can be solved by the simpler forms of differential 
equations, the approximate methods developed, or the 
mobility method which can be mastered by engineers 
and students without training in advanced mathematics. 

The problems which can be solved by these methods 

include isolation of equipment and determination of 

natural frequencies of a great many types of systems. 

Vibrations Without Damping, Damped Vibrations, Vi- 

bration of Systems with Several Degrees of Freedom, 

Vibration Isolation and Absorption, Equivalent Sys- 

tems, The Mobility Method, and Mechanical and Elec- 

trical Models of Vibration Systems are the chapter titles. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


The Maintenance of 


Locomotive Air Compressors’ 


Successful locomotive air com- 
pressor performance that is 
measured by the absence of de- 
lays or failures in service is de- 
pendent on the following major 
essentials, all of equal impor- 
tance: . 

(1) Sufficient compressor ca- 
pacity for the work to be done; 
(2) Air intake guarded by a fil- 
ter which will prevent fine dust 
particles entering the air cylin- 
ders; (3) Continuous lubrica- 
tion of steam and air ends of 
compressors while compressors 
are operating ; (4) Proper test- 
ing and checking compressors at 
required intervals or before des- 
patchment, observing and correcting any irregular opera- 
tion and (5) When rebuilding compressors, putting into 
practice the better repair methods available and not being 
satisfied with just the minimum requirements ; using the 
better materials now to be had with resultant longer com- 
pressor life between shoppings. 

It may be well to stress that it takes good repairs, con- 
tinuous lubrication and the exclusion of dirt from air 
cylinders and sludge from steam end to enable compres- 
sors to withstand, without damage, the unusually heavy 
work they are subjected to at times. Any one of these 
points will not suffice. Keeping fine dust out of the air 
cylinders is easily accomplished by using a filter which 
greatly increases the life of the air cylinders and packing 
rings at no additional maintenance cost. Continuous lu- 
brication will overcome the ill effects of water and sedi- 
ment that is carried into the steam heads and cylinders 
from overflooded or foaming boilers. 


A. Malmgren, Chairman 


Compressor Capacity 


The compressor capacity on a modern locomotive 
should be such that the greater part of the compressor 
work will be accomplished while idling, that is, running 
át capacity for only short periods of time with longer 
idling periods between. This will permit the usual high 
heat of compression to be reduced by radiation through 
the cylinder and head castings before the compressed air 
is discharged from the cylinders. Keeping the cylinders 
comparatively cool prevents destruction of the lubricant. 
Overheating is the usual cause for valve sticking and if 
dirt is present in the cylinders it will choke the parts and 
passages to the air valves, create abnormal wear of rings 
and cylinder walls and reduce the efficiency of the 
compressor. 

The benefits derived from compressors delivering com- 
paratively cool air may be traced in many directions, the 


* A report prepared for the Locomotive Maintenance Officers' Association. 
f Assistant Superintendent, St. Louis-San Francisco. 
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By A. M. Malmgren t 


more important being (a) to increase the overhauling 
charges due to parts being less worn; (b) to lessen the 
amount of water and gum deposited in the air-operated | 
devices, and (c) to lengthen the time compressors are in 
service, often from shopping to shopping of locomotive. 

It may be taken for granted that better compressor and 
brake efficiency will result with compressor capacity on 
locomotive sufficient to deliver air at a temperature al- 
ways lower than the flash point of the lubricant. Leading 
authorities say a thin oil which has a high flash point and | 
is free from carbon as conditions of lubrication will per- 
mit is the best oil for air cylinders. Cylinders which do 
not run the heat of compression up to the flash point of a. 
good oil, require very little lubrication. It is better to run | 
air cylinders as cool as possible which with added com- 
pressor capacity is more easily attained than to try to oper- 
ate compressors of limited capacity successfully at high. 
temperature. 


Air Cylinder Filters 


The new type air cylinder strainer employing a corru- 
gated felt filter element is now generally known and it: | 
efficiency in keeping fine dust particles out of the cylin- 
ders has been proven. Railroads operating in dusty ter- 
ritory have found these filters real dividend earners, in 
that their use eliminated a “pump laundry" for washing | 
air cylinders. In this dusty territory, with hair strainers | 
applied to compressors of limited capacity, it is necessary 
in the dry seasons to use the pump laundry at exci 
monthly inspection, at an estimated cost of $5.00 for each | 
washing. 

Dust and dirt drawn into the air cylinders destroy the 
lubricant and cause the packing rings and air valves to 
stick. To correct this condition, the cylinders must be 
washed with a lye solution at regular intervals to remove 
the sticky gum that is formed by the mixture of oil and 
dirt. Otherwise as heating develops, the volatile part: 
will be blown out and deposited in the brake equipment 
and in other air-operated devices and the residue will be 
burned, restricting parts and passages. 

Locomotives with limited air capacity must have the 
air cylinders in good condition at all times. The heat de- 
veloped is usually high which tends to vaporize the cil 
and blow it out of the cylinders. This necessitates in- 
creasing the amount of air cylinder lubrication which 
eventually is deposited in the air-operated devices witt 
detrimenta] effect. 


Lubrication 


It is now recognized that continuous lubrication tc 
both steam and air ends of compressors is essential to 
long life of the packing rings, reversing valves, bushings 


Rallway Mechanical Engineer 
DECEMBER, 194 


— = — o — — — 


and cylinder walls. There are on the market, lubricators 
which feed both steam and air ends as long as compres- 
sors are running. This principle is correct in that lubri- 
cation is continuous while the compressors are operating. 

Trains operating through hilly country with many sags 
and curves to negotiate will use more air en route than 
is used at terminals. Under such conditions more oil 
should be fed to the steam end of compressors in route 
than while standing. In the absence of a force feed lubri- 
cator operated by the compressor, good results may be 
had by utilizing the locomotive mechanical lubricator to 
supply lubrication direct to the steam end of compressors 
while the locomotive is running. While standing, hydro- 
static lubricator can be used to supply a lesser amount of 
oil through the governor to the steam cylinders. Our rail- 
road has such an arrangement and the rules require that 
when compressors are started the hydrostatic lubricator 
is also started and set to feed one drop per minute as long 
as compressor is running. When the compressor is shut 
down, the feed from the hydrostatic lubricator is also shut 
off. When the locomotive is moving additional oil is sup- 
plied by the mechanical lubricator to the steam end of the 
compressor. The air ends of cross-compound compres- 
sors are lubricated with a light-grade oil. Single unit oil 
cups are used which feed this oil very sparingly to the 
air cylinders. Locomotives equipped with two 814 in., 
150 cu. ft. compressors and with above lubricating ar« 
rangement have been in continuous service for more than 
four years without renewing any rings in the steam or 
air end of the compressors. Applying force feed lubrica- 
tion to the steam end of a duplex compressor has reduced 
the number of reversing valve ring renewals more than 
50 per cent on locomotives so equipped. 


Enginehouse Maintenance 


A periodical check of discharge valves, particularly of 
compressors which are on locomotives with limited com- 
pressor capacity, proves beneficial, especially on such loco- 
motives which do not have the filter type air strainers. 
Valves showing signs of dirt indicate that the air strainer 
is not functioning properly and the air cylinders need 
cleaning. 

Flooding the steam end of the duplex compressors 
with valve oil during the orifice test will show up the 
worn reversing valve rings and bushings. 


General Repairs 


The shop facilities available for compressor repairs is 
indicative of the state of mind of those in charge of main- 
tenance. To quote an authority who spoke on air brakes 
in general, “We should strive to develop a condition bet- 
ter than the minimum requirements if it is economically 
practicable. There are about as many different variations 
in the ways of doing brake repair operations as there are 
different railways. It is the quality of the finished prod- 
uct that counts. Any method of doing brake repairs, 
whether by machinery or by hand, does not amount to 
much if the quality of the results is not satisfactory. It 
is suggested you visit other railroad repair shops to learn 
whether the methods used by others are better or as good 
as your own. If you find by comparison a change of 
method is available, be broad-gauged enough to put the 
change into practice if authority is given." While the 
foregoing had to do with brake equipment in general, it 
is applicable to compressors. 

Tt is not the intention to dwell here on certain machine 
operation tolerances over which there is no control other 
than to do it correctly, such as making press fits for bush- 
ings in steam heads. The 8 ½ in. compressor main valve 
bushings are received tapered from the manufacturer and 
require no machining. They are generally pressed home 
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with a three-ton pressure. The steam chest bushings for 
the duplex compressors are usually pressed in with four 
to six tons pressure, depending on tolefances allowed. 
The bushing diameter is generally .003 in. larger than 
the bore when the casting is trued up and .005 in. larger 
if casting is not retrued. 


Cleaning Vats 


It is common practice on many roads when compressors 
are received at the shops for repairs to clean them thor- 
oughly in a lye vat before they are dismantled. After 
cleaning and while suspended over the vat, the steam'end 
is connected to a shop air line and compressor is operated 
to force all the solution out of the cylinders. Clear water 
is then circulated through the air end. The question of 
using or not using the,lye vat will be decided by local con- 
ditions. Our road, having good compressor conditions, 
as outlined in the five points above, found it unnecessary 
to put compressors in the cleaning vat for interior clean- 
ing. Hence the use of lye vats for assembled compressors 
has been stopped. After this change in practice it was 
noted that no more drilled steam ports in steam heads 
were found restricted or plugged shut. From this it is 
assumed the plugging of drilled ports, such as were found 
occasionally, occurred in the lye vat. 


Inspection Bench 


Some railroads do not dismantle compressors until the 
lugs and cylinders are coated with whiting to detect 
cracks. The compressed air is admitted to the cylinders 
( discharge and exhaust ports plugged) to detect porosity 
and leakage at stuffing boxes and centerpiece gaskets. 
After the heads and piston rods are removed, the gaskets 
between the cylinders and centerpiece are tested by cap- 
ping the stuffing boxes of the high pressure cylinders and 
closing the high pressure cylinder with a plate. Air pres- 
sure is then admitted through the high pressure cylinders 
and soap suds are applied to the gasket edge in the low 
pressure cylinders to detect leakage. This method makes 
it unnecessary to separate the steam and air cylinders 
from the centerpiece to inspect the gasket. 


Air and Steam Cylinders 


The cylinders are'usually “miked” to determine whether 
they are worn enough to require grinding or reboring. 
Both of these methods have adherents. Those who rebore 
cylinders will generally admit that nothing is done to the 
cylinders unless there is a difference of at least Wo in. 
between the smallest and largest diameters. This means 
that the piston clearance in the large part of the bore is 
apt to be at times s in. or more, where 14;-in. piston 
diameter clearance in cylinders is permitted. 

On our road, cylinders are ground on a Micro grinder. 
The alignment of steam and air cylinders is reasonably 
close so that pistons may be fitted to cylinders with .007- 
in. to .010-in. without binding. It is the opinion of those 
in charge of this work that close fitting pistons, particu- 
larly in the high pressure air cylinders, are a great help 
to worn packing rings in holding lubrication should ab- 
normal or unfair usage cause compressor heating. Cast- 
ing dates on cylinders indicate that more than 25 years' 
service is obtained before they are ground to the maxi- 
mum allowable diameter. 


Steam Heads 


_ Ring grooves in the main piston valves when worn .002 
in. are trued for the next ring size which is .006 in. thicker 
than standard. In fitting rings to the main piston valve the 
clearance in the groove is held to .0015 in. Main piston 
valve bushings are renewed when worn .010 in. Some 
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roads allow more tolerance, but it is felt that to prevent 
steam blows and not carry oversize parts is more econom- 
ical. The same method of close tolerances is followed 
with reversing valve piston and bushing. More than four 
years’ service is common without renewing rings and it is 
expected these bushings will give at least eight years’ 
service. This is attributed to the good lubrication, pre- 
venting slight rusting each time water accumulates when 
compressors are shut down. The slide valve type revers- 
ing valve also gives long service and failures of the revers- 
ing rod are unknown. This may be due to the good lubri- 
cation and the fact that reversing valve rods failing to 
pass gauge tolerances are scrapped. When the depth of 
the exhaust cavity in the reversing slide valve becomes 
less than 755 in., the valve is scrapped. The clearance of 
the reversing slide valve in its bushing seldom exceeds 
.030 in. with minimum of .005 in. The facing of revers- 
ing valve caps is seldom necessary. When this is done, 
allowance is made for end clearance of reversing valve 
rod. 


Air and Steam Pistons and Rods 


Steam pistons and rods are condemned when the rod 
is ground e in. under standard. Piston heads worn out- 
of-round are cut down for use in cylinders of smaller 
diameter. This is possible by purchasing the largest over- 
sized diameter pistons. Condemned low pressure air pis- 
tons are cut down for use in high pressure air cylinders. 
Ring grooves worn more than .003 in. are recut for the 
next over-sized thickness ring. In fitting rings to the air 
and steam piston a clearance of .002 in. to 008 in. is main- 
tained. Lap joint rings only are used in air and steam 
pistons. The piston rods are trued on a grinder at each 
general overhauling and held true to .001 in. Metallic 
piston rod packing is used. 


Air Valves and Seats 


Considerable care is given to air valves and seats, the 
tolerance for the wing fit in seats and cages is held to 
not less than .005 in. or more than .020 in. The lift for 
the 814-in. compressor is 2 in. and for the duplex com- 
pressor is 955 in. Air valves with ball seats are used 
which insures true seating. The width of the seat is held 
to in. 

Placing responsibility where it belongs after careful and 
reliable investigations of compressor failures has done 
more to promote good compressor conditions than could 
have been obtained in any other way. One of the best 
corrective measures has been the provision of ample com- 
pressor capacity. 

Shop practice conducive to good maintenance may be 
summarized as follows: 

1—Air compressors should be given a general overhauling at 
shops having facilities for doing the work. 

2—A record of the repairs should be kept in book form. 

3—A serial number should be given each compressor. 

4—A special jig should be used when removing piston rod nuts 
and 

5—When pulling air heads from piston rods a special puller 
must be used. Do not use a sledge hammer for this work. 

6—When stripping pumps, care must be taken not to damage 
the reversing rod or valve. Special care should be taken with 
pistons as the rod and ring groove can easily be damaged. 

7—After air compressors have been overhauled they should be 
placed on a test rack and pass prescribed tests; 

8—When cylinders are ground, care must be taken to see that 
all four lugs are in line to make a bearing. A special gauge is 
used to check the alignment. 

9—When fitting pistons to cylinders, the following tolerances 
should be followed: Pistons up to 10 in. diameter to be turned 
.001 in. per inch diameter smaller than cylinders; on pistons over 
10 in. diameter, turn .010 in. smaller in diameter. 

10—Ring grooves should never be filed. 
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11—Piston rods should be ground at each overhauling and con- 
demned when Me in. smaller than standard diameter. 

12—Duplex air compressor piston heads that do not require 
pulling down on rod before touching shoulder should be renewed. 

13—All piston rods should be kept standard length and taper fit 
should not be machined. 

14—Final fitting of piston heads and rods should be checked 
for length and no clearance allowed. 

15—All heads should be line-in-line with cylinder faces. 

16—Examine tappet plates on steam piston heads to see if they 
are loose or if the reversing rod hole is worn. If loose renew 
bolts; if worn, renew plate. 


Dimensions Between Heads and Draw on Pistons 
Standard dimension Minimum dimension 


Kind of compressor Draw, in. between heads, in. between heads, in. 
No. 2 duplex ...... 3/04 165/15 16*/ss 
No. 6 duplex ...... 1/32 183/33 18 1/10 
No. 5 duplex ...... 1/233 21 215/16 
9%-in. single stage.. / 18!" /16 1898/« 
8 V4 · in. cross-compound  ?/ss 22/16 226. 


Standard gauges must be used on all pistons before they are 
applied to cylinders. 

17—All cylinders to be ground trued up only. When cylinders 
are ground to 4 in. larger than standard the cylinder walls 
should be checked for thickness to determine" whether further 
grinding is permissible. 

18—Cylinders must be mounted on center piece and set up on 
Micro grinder in pairs before grinding. No grinding of single 
cylinders permitted. 

19—When grinding cylinders the counterbore must be main- 
fained standard. Stuffing boxes must be cleaned up to assure 
alignment. 
. 20—Examine stuffing boxes to see if they are loose or threads 
are in poor condition. If so, remove dowel pin and tighten, re- 
locating dowel in a new spot. 

21—Low pressure steam cylinders on 8/4 in. cross-compound 
pumps must have by-pass ports in each end of the cylinder main- 
tained to standard dimensions, which are as follows: Length 2 in, 
width 5$ in., and depth 94g in. 

22—When new stuffing boxes are applied, the rod fit portion 
shall be 52 in. larger than rod and condemned when s in. larger 
than rod. Stuffing box gland shall be a sliding fit on the rod and 
16» in. smaller than the stuffing box. Stuffing boxes and stuffing 
box nuts having defective threads or lugs must be removed 

23—Air valve gauges should be a good fit in the threads. The 
seat should not exceed % in. in width. 

24—A standard lift gauge should be used on all valves. The 
air valves for the No. 2 duplex compressor should have a lift c 
Vs in., the No. 5 and 6 duplex 56» in., and the 8% in. CC, 91 in. 


and 11-in. SS 36» in. lift. 


25—Adjust lift on air valves by reducing the boss on the valve 
and not machining the stop in chamber, cap or cylinder. 

26—New air valves should be applied when wings on valve 
become .020 in. smaller than bore in seat. Minimum wing clear- 
ance should not be less than .005 in. lock to prevent seat írom 
working loose. 

27—Threads on valve seat, valve cages cap screws and cap: 
should be coated with graphite and oil before being screwed 
into place. 

28—Special reamers should be used on upper valve seats instead 
of removing seats. Remove seats only when worn too low te 
make a standard wing valve. 

29—Rings should be a "hand-turning" in the piston grooves. 

30—Rings should be condemned when their width is .005 in 
smaller than the ring groove. 

31—When ring grooves are worn .002 in. to .003 in. the grooves 
should be trued .006 in., 0.12 in. or .018 in., oversize widths ior 
oversize rings furnished for retruing. 

32—A file should never be used on the sides of the ring or in 
the ring groove. 

33—Care should be taken to be sure that the rings used are the 
same diameter as the cylinder. 

34—Rings must not be hammered or “set out" as they are 2 
perfect circle. 

35—Lap joint rings only are to be used except where angle-at 
rings are the only type made for the particular piston in whic 
they are to be used. 

36—Rings to be fitted to walls of cylinders with .003 in. en! 
clearance. 
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37—Duplex compressor head bushings (steam) to be renewed 
when worn .015 in. 

38—Careful inspection to be given threads in steam head con- 
nections. 

39—Reversing valve bushing caps (where gaskets are not used) 
to be ground in. 

40—Use standard gauge on reversing valve rods for wear. 
Examine shoulder on rod and button on end of rod. Rods failing 
to pass the standard gauge are scrapped. 

41—With cross-compound compressors, the large main valve 
bushing and small cover bushing to be renewed if worn .015 in. 
larger than standard. When new bushings are applied or when 
they have a shoulder but are worn to the condemning limit, they 
are to be trued with a reamer equipped with guides to insure per- 
fect aligument. The head of the piston valve bolt to be main- 
tained 94s in. deep. 

42—Reversing valves to be scrapped when distance between rod 
groove and seat is % in. less than standard. The combined wear 
of the reversing valve face and its bushing seat should not ex- 
ceed L$ in. If so, use next repair size valve. 

43—Reversing valve bushings seats to be faced. Renew bush- 
ing if distance from the slide valve seat (817 in. CC) to the top 
bushing exceeds 12%, in. 

44— Reversing valve rod bushing to be renewed when .008 in. 
loose on a new rod. 

45— Reversing valve (814-in. CC slide) to be renewed when 
exhaust cavity is less than 752 in. deep. 

46—When applying heads to cylinders, tighten the nuts around 
the ports first and then the outer nuts around the flanges. All 
nuts should be re-tightened when compressor is on test rack and 
very hot. 


Flame Hardening 
Piston Head Ring Grooves 


By Stephen Smith* 


Railroads throughout the country are showing increasing 
interest in the application of oxyacetylene flame harden- 
ing on railroad equipment that is subjected to constant 
wear and requires frequent repairs. One of the principal 


Locomotive piston ring grooves are 

flame hardened on a lathe using 

a multiflame torch tip to harden 

the walls of all grooves in one 
operation 


ocomotive parts which is subjected to E NE service is the 
viston head. The head, during its motion in a locomotive 
rylinder undergoes a reciprocating action which forces 
Applied Engineering Department, Air Reduction Sales Co., New York. 
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the piston rings alternately to one side of the piston ring 
groove and then to the other. The alternating pressures 
thus exerted by the piston rings against the walls of the 
ring grooves, in conjunction with other forces, gradually 
wear down the walls. As the amount of wear increases, 
the rate of wear also increases, with the result that it 
finally becomes so great as to seriously reduce the effi- 
ciency of the piston and repair or replacement of the pis- 
ton head becomes necessary. 

To reduce this wear and prolong the life of steel piston 
heads, a number of railroads are now flame-hardening the 
walls of the piston ring grooves, or specifying that they 
be flame-hardened by the manufacturer. This operation 
is quite simple and can be performed with a minimum of 
equipment and set-up time, following procedures which 
have become standard in flame-hardening practice. 

As the ring groove wear takes place gradually from the 
top of the groove wall downward, it is necessary to flame- 
harden only the top. portion of the walls to overcome 
the rapid wear. Therefore the walls are flame-hardened . 
for a distance of 72 to 34 in. downward from the top of 


rs 


Cross-section of piston head showing areas to be flame hardened and 
the. depth of penetrafion on the walls of the ring grooves 


r 


the piston head. The piston head is mounted on a piston . 
rod and the whole assembly is placed between centers. on 
a lathe. The lathe is geared to rotate the head at a 
constant speed for progressive hardening. This speed will 
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vary with the size of the head and grooves to be flame 
hardened. The piston head shown in the illustration was 
26 in. in diameter and the speed of hardening was 6% 
circumferential in. per min. It is recommended that a 
variable speed over a range of 4 to 8 in. per min. be pro- 
vided so that heat and speed can be adjusted and coordi- 
nated properly to give the desired depth of hardness. 

Hardening is done by a special torch which consists 
of three separate multiflame tips and quenching jets, each 
of which fits into one of the grooves and heats and 
quenches both walls simultaneously. The six walls are 
thus treated in a single operation. The three-part tip is 
held by a torch-adjusting arm mounted on the lathe car- 
riage. This arm is needed to permit the fine adjustments 
necessary to position the tip in the ring grooves. 

In addition to the quenching jets incorporated in the 
tip, an auxiliary cooling quench is set up below the tip 
to take care of any residual heat in the piston. 

The walls of all the grooves are flame-hardened by the 
progressive method in one revolution of the piston head. 
The head shown was hardened in 12 min. The surface 
hardness secured will depend on the analysis of the metal 
in the piston, but generally a Brinell hardness of 450 to 
550 is desired and obtained. Approximately 30 cu. ft. of 
acetylene and 33 cu. ft. of oxygen are used in flame hard- 
ening each 26 in. dia. head. 


Testing 
Mechanical Lubrieators 


Mechanical lubricators are tested on a specially-de- 
signed rack after they have been cleaned and repaired at 
the Spencer, N. C., locomotive shop of the Southern. 
Needed adjustments to give the required delivery of oil 
are made accurately on this test rack. The lubricator 
pump is driven by rod connections which are adjustable to 
reflect accurately the various wheel diameters of loco- 
motives. This adjustment is obtained on a wheel which 
is fastened to the shaft of an electric'motor. Each revolu- 
tion of the wheel on the test rack is equivalent to one 
wheel revolution on an actual locomotive. An automatic 
counter is used to record these revolutions and the count 
is readily converted into "locomotive miles.” Measuring 
cups are used to collect the oil delivered through each 
lubricator connection. This oil delivery when checked 
against miles run" and known lubrication requirements 


This test rack is calibrated to give lubricator oil-delivery readings 
Which reflect actual service operating conditions 
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determines whether any or all of the lubricator connec- 
tions need adjustment to increase or decrease the rate 
of oil flow. | 


Loeomotive Boiler 
Questions and Answers 


By George M. Davies 1 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


| 


Reinforcing Liner 
At Arch-Tube Hole 
Q.—I have observed several locomotive boilers which have a 
reinforcing liner riveted to the firebox tube sheet around the arch- 
tube hole. Why is this liner necessary on a stayed surface? F. LK 
A.—A liner around the arch-tube hole in the firebox 


Fireside of Sheet 


-3g--- 
cep Cet 


. 


Door or Tube Sheet ild up with Weld 


. 


Welding may be employed to give additional bearing 
surface for arch tubes at the sheet holes 


1 


tube sheet is not used as a reinforcement when the tube 
hole is in a stayed area. The liner is generally applied | 
to provide additional bearing surface for the tube. Some 
railroads obtain the same results by building up aroun | 
the arch-tube holes by welding as shown in the drawing | 


A. Correction 
Q.—In the August issue of the Railway Mechanical Engine ; 
you show, on pages 371 to 373, inclusive, the method of calculating | 
the efficiency of a sawtooth boiler seam. In the numerator c 
formula No. 4 the last letter shown is A, which probably isa 
typographical error, and I assume it should be S. Formula !0 
gives a denominator "P x TS x t". However, in the solution yo | 
show L plus 1 or 15.52 as the first number. When using this nur- | 
ber (15.52) in the solution a different result is obtained from the 
one shown. The answer you give is evidently derived by using 
14.42 in the division. In view of the importance of this formula 
I would like to be informed as to just what the correct lette? | 
and figures are for formula No. 10.—J. H. Y. | 


A.—The last letter of formula No. 4 should have bee 
S instead of A as shown. Formula No. 10 should have 
read as follows: 


L-4D X TS Xt | 
(10) E = ——————— XK i 
LXTSXt 
substituting in the formula: 
(14.52-4.625) X 55,000 X 0.75 
(10 E= X 1401 — 954 
14.52 X 55,000 X 0.75 | 
Rallway Mechanica! Engis | 
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Welding Repair to 
Engine-Truek Casting 


By R. C. Hempstead* 


The leading truck bed of one of our modern locomotives 
was so badly damaged in an accident that normally it 
would have been considered totally demolished. This 
truck bed was restored to service by employing arc weld- 
ing and oxyacetylene flame processes to avoid the delay 
which would have been necessary to obtain a new casting. 


Flame straightening, machine gas 

cutting and welding were all used 

in repairing this damaged engine- 
truck casting 


Photos Courtesy 
Air Reduction Sales Co. 


The repairs involved straightening of distorted areas by 
oxyacetylene flame heating, gouging and welding broken 
pieces of casting, and building whole sections made of 
flame-cut and welded plate to replace sections lost in the 
accident. 

The broken casting with three pedestals: and parts 


Three pedestals and a part of the body of this truck casting were 
broken off in an accident 


of the main structure missing, is shown before straighten- 
ing. Two multi-flame heating torches were used for 
straightening, consuming about 900 cu. ft. each of oxygen 
and acetylene. After straightening, flame gouging 
torches were employed to gouge out grooves and vees on 
the broken edges in preparation for welding. 

At the same time, replacement sections were fabricated 
by by welding for attachment to the casting. These parts 


Assistant superintendent. of motive power, Chicago, Milraukee; St. 
Paul & Pacific, Milwaukee, Wis. 
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were cut from rolled steel plate of appropriate thick- 
nesses, and shaped by a gas-cutting machine to fit the 
broken edges of the casting. After welding of the cut 
parts, the fabricated portions were then welded to the 
main casting to complete the reconstruction job. 

Chalk lines on the repaired truck indicate where some 
of the welds were made. While a material saving in 


excess of $900.00 was realized, the important factor in- 
volved was the restoration of the locomotive to service 
in a period of three weeks. 
have been required to obtain a new casting. 


Eight or ten months would 
It is impos- 


sible to calculate the over-all savings. The reconstructed 
truck has been in service for approximately 120,000 miles 
and is functioning as well as the original casting. 


* k * 


Boiler backhead and other cab work is done at the Spencer, N. C., 
shop of the Southern from all-welded working platforms built to 


locomotive deck height. They are easily moved with a sling which 
is attached to overhead traveling cranes 
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| With the 
Car Foremen and Inspectors 


Use of Standard Practices in Servicing and 


Maintaining Air Brake Equipment 


Weare designers and manufacturers of air brakes, and 
you as maintainers, have the same single object in mind, 
that of improving the brake operation of American rail- 
roads. I fully realize that you men are better acquainted 
than I with the so-called “tricks of the trade" that have 
to do with the manner in which repair track work is 
done efficiently. But I thought it would be helpful to 
discuss some of the reasons why we carefully selected the 
materials that we did, and why we have included certain 
new features in the designing of some of the details, be- 
cause it is always easier to do a better job if you know 
why you are asked to do it in a particular way. 

There are a number of features that could be covered 
in this manner, but I have limited the number to three, 
with the idea in mind that a few thoroughly discussed 
and remembered .will be more worthwhile than many 
touched upon briefly and forgotten. For the first of 
these three I have selected the pipé fittings that have 
been designed for the special purpose of maintaining 
rigid leak-proof piping on the cars. We did not always 
provide this desirable feature. Prior to the designing of 
the AB freight brake and HSC passenger brake equip- 
ment the pipe connections were made with conventional 


pipe taps in the valves, brake cylinders and reservoirs. - 
The angle cock was the only exception in that it was. 


provided with an extension for use of a U-bolt clamp 
that secured it firmly in place. Vibration and lateral 
movement of the adjacent pipe was thereby prevented. 
For many years pipe breakage was entirely too common- 
place and brake pipe leakage was considered inevitable. 
In the design of the quick service feature of the K triple 
valve, material brake pipe leakage was relied upon to pro- 
duce part of the local brake pipe reduction. This seems 
strange today when brake pipe leakage in excess of two 
pounds per minute is considered an unnecessary waste of 
air. All-wood car construction was common in those 
days and the weaving of the underframe made it im- 
possible to keep pipe joints tight. When steel under- 
frame cars became common, brake pipe leakage could 
be controlled, and many of you, no doubt, have seen long 
trains of K equipment with brake pipe leakage so low 
that the rear-car brakes would not apply with a sub- 
stantial service reduction. The universal use of steel 
underframe cars gives assurance of a reasonably un- 
yielding support for the car piping. If proper attention is 
paid, therefore to the means for preventing vibration or 
lateral movement of the piping from train-slack shocks, 
the joints will remain airtight indefinitely and pipe break- 
age will not occur. 

"A paper read before the Eastern Car Foreman's Association in New 


ovember 10. 
T Director of engineering, Westinghouse Air Brake Company, Wilmer- 


By C. D. Stewart i 


Care in threading, bending and 
applying piping needed— Clean 
parts essential —Lubrication re 
quirements simple with good 
standard lubricants, available 


With the assurance of brake pipe integrity the +! 
quick service feature was designed to function at t 
best without the aid of brake pipe leakage. Furtherme 
it is obvious that other functions of the equipment ber 
fit from less leakage. Among these is the release of © 
brakes following either a service or an emergency aff: 
cation, it being more prompt and more reliable. T: 
saving in air is also a material benefit, both in redux 
cost of compressor operation and maintenance. Thx 
factors are of such importance that much thought v: 
given to the design of a better means for clamping‘ 
piping; first, to prevent movement under conditions 3 
severe shock as often occurs during humping, and, € 
ond, to prevent vibration that can occur at high spe 
Examination was made of a large number of pipe f 
ures and ‘it was surprising to find that most of tc 
occurred in piping that was clamped in an apparer: 
substantial manner with conventional pipe clamps. Tie 
findings suggested the need for supplementary clam: 
means associated directly with the devices to which & 
piping is attached. : 

You are all familiar with the clamping extension“ 
the angle cock that was developed some time prior to** 
designing of the AB equipment. This clamping ne 
has been very successful in protecting the two ends of b 
brake pipe from damage. The mid-car portion of 
brake pipe, however, still suffered frequent dameg 
Obviously, a clamping means applied to the branch pft 
tee fitting would provide an anchor support com 
to that on the angle cocks. This clamping, hover 
can not be as simple as that for the angle cock beat 
of the branch pipe leading off at right angles to 1. 
brake pipe and it is not possible to always cut the brax 
pipe to the exact length. The car bracket, therefor. 
must have a bolting slot instead of a hole to allow f 
adjustment. When installing the pipe the tee fitting ? 
held in place by the bolt fastened only finger tight ur 
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the piping is.completed then the clamping nut is drawn 
up tightly, thereby fastening the pipe securely and with- 
out strain. Various types of cars require various modi- 
fications of this bracket, which are illustrated in the 
manufacturers pamphlet No. 2518, entitled, “Installa- 
tion Specifications.” Incidentally, this pamphlet has re- 
cently been designated an A. A. R. pamphlet, making 
the sixth brake pamphlet to be so designated. The 
others are the test codes for the K and AB valves, the 
maintenance codes, and the single car testing code. 

For the purpose of removing any strain that may be 
in the piping, we have also provided special pipe fittings 
associated with this branch pipe tee as well as the AB 
pipe bracket, brake cylinder, auxiliary and emergency 
reservoirs, and the retaining valve pipe bracket. 


Installation of Piping . 
In order that the reinforced pipe fittings may perform 


their intended function, it is necessary that the piping. 


associated therewith be properly prepared and installed. 
There is, therefore, a joint responsibility between the 
manufacturers of these fittings and the users. There 
are two practices on the part of the users that can ma- 
terially offset the benefits of the improved pipe fittings. 
First, the pipe threading can be done improperly. It is 
surprisingly common to find pipe threads cut eccentric- 
ally. This unquestionably is done through neglecting to 
use the guide bushing in the die stock. It is obvious that 
if the thread is cut eccentrically, the pipe will be located 
in the reinforced fitting eccentrically and, when the con- 
centric clamping ring is tightened, the pipe threading 
will be placed under a heavy strain and may actually fail 
infmediately. As a matter of fact, it is not uncommon to 
find pipes broken in the threading before the cars have 
ever turned a wheel. 

Second, the pipe can be lined up improperly with 
respect to the bolting face of any of the air brake devices. 
This may be due either to the pipe being of improper 
length or, if it is a curved pipe, to its not being bent 
accurately, Under no condition should the pipe be 
sprung into place. If it is of improper length it should be 
changed, and if it is not of the proper shape, heat should 
be applied and, with one end secured in place, the other 
end should be moved, without strain, into its proper 
position. Pipes put up under strain are very likely 
to break in service. 

The practices to be followed in order that you may 
realize the full benefit of these improved pipe fittings 
are so relatively simple that it is surprising to find the 
extent of improper practices. To realize how widespread 
are troubles from broken pipe, one need only study the 
docket of the A. A. R. Brake Committee under the 
heading of “Broken Pipes and Pipe Clamps.” This 
docket has been active for a number of years and the 
little progress made in improving the situation is very 
discouraging. You gentlemen could make a splendid 
contribution to this important matter if you could advise 
the brake committee that everyone of your members fol- 
lows the recommended practices with respect to the in- 
stallation of piping on passenger as well as freight 
cars, 


Keeping Parts Clean 


The second of these three features to be discussed has to 
do with the advantdges of keeping all of the operating 
parts clean. So much has been said about improvement 
in train operation that has resulted from the use of 
the AB brake that we lose sight of the great improve- 
ment in reduced maintenance made possible to a large 
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degree by the exclusion of dirt. The valve portions and 
the brake cylinder have been provided with filters so 
that all air entering these devices during their normal 
operation is thoroughly cleaned. As a result of this 
the lubricants remain fresh and clean and the moving 
parts are not worn by the abrasive action of dirt. 

The entrance of dirt into the air brake equipments of 
previous designs was a very large contributing factor in 
establishing the relatively short cleaning period and was 
responsible for the shortened life of the devices. There 
is a short period of time, however, when the parts are 
being moved from the repair shop to the repair track 
when the valve portions and the brake cylinder pistons 
are not protected by filters. Therefore, to insure that 
no dirt enters these parts during this time, special care 
should be taken to protect them adequately. The valve 
portion should be so handled that no dirt whatsoever 
can get into the valve structure. 

The manufacturers have provided shipping covers 
that seal the bolting faces, but there are some additional 
small openings into the valves. One medium-sized west- 
ern road has built metal boxes with dust-tight covers 
held closed by a hasp for shipping valve portions of all 
types from the repair shop to the place of installation. 
At other places repaired valves are stored out in the open 
with no protection at all from the weather. It is obvious 
that the elaborate strainer protection means provided on 
the brake cylinder and the valve portions cannot protect 
the device from dirt that is permitted to enter while the 
parts are disassembled. 

Just before the valve portions are applied to the pipe 
bracket, all loose dirt should be thoroughly blown from 
the bracket and its surroundings in order that no loose 
particles can fall into the piston bushings as the portions 


. are mounted on the cars. For those of you who make 


a practice of servicing the brake cylinder piston in a 
repair shop the cleaned and greased piston should be 
placed in a clean, dust-tight container for transporting 
from the repair shop to the car track. Precautions 
should also be taken to insure that no loose dirt falls on 
to the piston as it is entered into the brake cylinder. 


Lubrication 


The third point deals with the lubrication of the parts. 
We will talk first about the brake-cylinder lubricant. 
As you know, the A. A. R. have recommended a new 


type of brake-cylinder lubricant and have assigned speci- 


fication No. M-914-42 to it, and made reference to it in 
several of their maintenance publications. The manner 
in which this new lubricant came into use will be of in- 
terest as it will serve to show why a lubricant of this 
character is employed by the manufacturers and recom- 
mended by the A. A. R. for subsequent use.. 

* Grease is a compound of substantially 85 per cent oil 
and 15 per cent binder. The chemists refer to the latter 
as soap, and it has few or no lubricating qualities. It 
serves, therefore, only to hold the lubricant in position, 
particularly where gravity would tend to draw it away. 
It will be apparent that this is particularly true on the 
top and side walls of a horizontally mounted cylinder. 
Almost any grease will perform satisfactorily if the và- 
riations in temperature to which it is subjected are not 
materially large and if the service period does not extend 
beyond a year. Brake equipment, however, is sub- 
jected to temperatures as low as 40 deg. F. below and 
140 deg. F. above zero, and the service period for mod- 
ern brake equipment is 36 months. 

Greases not properly compounded develop several 
shortcomings under these conditions. At sub-zero tem- 
perature they harden; at high temperatures the oil sweats 
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out uf the soap binder, particularly if the time is exten- 
sive. The oil thus liberated will gravitate to the bottom 
of the brake cylinder, leaving the non-lubricating soap 
adhering to the top and side walls. Because of [he non- 
lubricating quality of the soap, the packing cup wear at 
the top side is accelerated. On the other hand, the free 
oil in the bottom of the cylinder tends to soften that por- 
tion of the cup and it ages prematurely. Because the 
sweating out of the oil is a slow process, the 15-month 
cleaning period, standard with the K equipment, brought 
about renewal of the brake-cylinder lubricant in sufficient 
time to avoid material deterioration of the lubricant. The 


three-year cleaning period, however, of the AB equip- . 


ment, particularly when it is mounted on hopper cars 
where the sun can heat the brake cylinder above the sur- 
rounding temperature, would find a material amount of 
free oil in the bottom of the brake cylinders after several 
months service. : 

Having these facts in mind, we prepared a performance 
specification for brake cylinder lubricant, and invited 
all manufacturers of this type of lubricant to submit 
samples for laboratory tests. The response was most 
gratifying, but the problem proved to be a most difficult 
one. Many months passed before any samples were ready 
for test, and although the first ones showed much prom- 
ise they nevertheless fell very far short of the goal that 
we had in mind. . 

After many additional months a grease was finally 
developed that gave indications ef meeting all the re- 
quirements. Many test brake cylinders were assembled 
and placed in operation under varying conditions. Some 
were placed in our cold room and operated at minus 
40 deg. F. Some were placed in our hot room and 
operated at 140 deg. F. Others were operated in the 
open air. A like number of cylinders were lubricated 
with a former grease and operated under similar condi- 
tions. After approximately one year of satisfactory 
operation the new grease was considered safe for road 
trial and a large number of brake cylinders were installed 
on cars under the joint observation of the brake manu- 
facturers and the A. A. R. Brake Committee. 

The result of all these tests was that after three years 
in the laboratory and in actual revenue service, the grease 
was found, to provide perfect lubrication for at least a 
three-year period and under the extremes of temperature 
found in service. A manufacturing: specification was 
then prepared by our laboratory covering the grease as 


tested and some months later, at the request of the 


A. A. R., we turned over to them this specification. 
They assigned their own number to it and show it in 
their various manuals and instruction leaflets as recom- 
mended for practice. Several manufacturers have sub- 
mitted greases that meet this specification so that it is 
available from a number of sources. 
a number of roads have not yet standardized on this 
grease. The brake manufacturers sole interest in this 
improved lubricant is that when the railroad repair shops 
recondition their equipment they are as suitable for 
36-months of satisfactory service as they were when pur- 
chased new. 

We have heard from several railroaders two criticisms 
of this lubricant. One is that the specification is un- 
necessarily severe. We have had no difficulty in obtain- 
ing grease that meets these specifications and it seems 
unnecessary, therefore, to modify them to make them 
less exacting. The other criticism is that the grease is 
more difficult to apply in brake cylinders than the former 
grease, particularly during the sub-zero weather. This is 
a fact but the benefits resulting from its use are so marked 
that many users are entirely willing to put up with this 
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In spite of this,- 


slight inconvenience. As a matter of fact. some of t 
users have devised ways of overcoming this differ 
during very cold weather. I am sure, therefore, du 
you will agree that if there is a real desire on the pan 
the users to obtain a lubricant that will improve the = 
of the brake cylinder packing cup and at the same tz 
have it more efficient during this life, that it will nc * 
particularly difficult to devise ways for more easily apy: 
ing it during cold weather. 

Triple valve lubricant is perhaps even more import: 
and there is no problem associated with its use as c 
pared with any other form of valve lubricant. Ag: 
as with the brake-cylinder lubricant, the long sm 
period is what makes the use of the proper oil for > 
triple valve of such vital importance. The chief req? 
ment in a lubricating oil is that it remain of the si: 
consistency or viscosity over the entire period of = 
use, which in the case of the AB service and emerge: 
portions is for a period of 36 months. With exce 


‘ingly few exceptions all lubricating oils tend to & 


gummy as they age. The chemists refer to this pe 
nomenon as oxidation. What actually happens is t: 
most lubricating oils contain some compounds that œr- 
bine with oxygen from the air to form new compo: 
of higher viscosity. To avoid this undesirable reach 
the oil is refined under special conditions to rem: 
those ingredients that have an affinity for oxygen. 

About the time the AB brake was being designe; 
vastly improved method of refining lubricating oil * 
likewise being developed and it was found that this : 
oil would not oxidize over a many years period. Thre 
fore, it remains of the same viscosity indefinitely. T:: 
oil is used by the brake manufacturers exclusively 2 
again at the request of the A. A. R., we furnished te 
with a specification to which they have added their er 
serial number, namely M-912-41. There is such a se. 
amount of this oil used per device that the cos £: 
negligible item and it is surprising, therefore, to T 
that some roads still make use of oils that do oxi? 
during the regular cleaning period. 

If the proper oil is used in the self-oiler piston = 
some portion of it is still in the oil reservoir in the pis" 
head at the end of the three-year period, it is entr 
satisfactory for continued use. Therefore, new oil i. 
is required to fill this reservoir can safely be added o 
old oil that remains. On the other hand, 4f on exam 
the piston it is found that improper oil has been v 
and as a consequence it shows evidence of gummi 
the piston and the capillary wick which feeds the ^ 
from the oil chamber to the ring groove shouk * 
thoroughly cleaned with an approved mineral solve 

If you men feel as I do that the features discus 
heré this evening are of great importance in ins: 
long periods of trouble free brake operation, tht 
strongly recommend that steps be taken by your or 
zation to see that these practices be faithfully foliose 
in every repair yard under your jurisdiction. Nd 
will you benefit directly by this action here at 
you will benefit indirectly through the exam 
up here spreading to other repair centers throt 
country. 


t 
Epwarp G. Bunn, president of the Edward G. Budd 
turing Company, Philadelphia, Pa., because of his 9 
engineering achievements” was awarded the ASME, 
at the recent annual meeting of the society held at New You 
Among the developments cited are the all-steel automobile bot: 
the steel-disk automobile wheel; the Shotweld process for P 
in passenger train-car and other structures, and Brite 
passenger trains. 
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Questions and Answers 
On Welding Practices 


Polarity In 
Welding Currents 


Q.—Will you explain reversed polarity in welding ?—E. K. 

A—The polarity of a welding current is either 
“straight” or “reversed”. With straight polarity the elec- 
trode is negative and the work positive; with reversed 
polarity the electrode is positive and the work negative. 
Straight polarity is used in welding with bare or lightly 
coated electrodes due to the fact that somewhat more 
heat is generated on the positive side of the circuit with 
such electrodes. However, the addition of a coating to 
the electrode forms gases in the arc and the presence of 
these gases may alter the heat conditions so that the op- 
posite is true; the greater heat being produced on the 
negative side. Also, heat conditions are affected differ- 
ently by different types of coatings. One type may pro- 
vidé the most desirable heat balance with straight polar- 
ity while another on an electrode of the same metallic 
qualities may provide a more desirable heat balance with 
reverse polarity. 

The polarity to be used with a particular electrode is 
established by the electrode designer. When doubt exists 
as to the correct polarity, the turn-off rate of the electrode 
will serve as a good guide. Each polarity is used to burn 
off 6 in. or 8 in. of electrode. The polarity which results 
in the longer burn-off time is generally the one which 
produces greater heat in the plate or joint. This is desir- 
able in some cases while in others it is desirable to use 
the polarity which produces less heat in the plate. 

The above refers only to welding with direct current. 
With alternating current, since polarity changes very 
rapidly, the electrode must be suitable for use with either 
polarity. This does not mean, however, that a straight 
or reversed polarity electrode will not be satisfactory with 
alternating current. As a matter of fact, shielded arc 
electrodes of high quality will provide satisfactory re- 
sults on alternating current, even though it is designed 
for use with direct current. 


Carrier for 
AB Reservoirs 


The Reading Company has been carrying on an exten- 
sive new car building program at its Reading, Pa., shops 
for several years which has involved the handling of 


Removable rails serve as holders for the top tier of cylinders 
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thousands of AB cylinders along the construction tracks. 
The carrier shown in the illustrations was developed to 
facilitate cylinder handling between the storage area and 


The cylinder carrier is removed from the shop truck by means 
of an overhead crane 


the working locations. It fits on the platform of a shop 
truck which is pulled from the storage location into the 
shop by a tractor after it has been loaded. Holes in the 
carrier corner posts for crane-sling hooks are used when 
removing it from the truck and an overhead crane carries 
the entire load safely to the air-brake spot on the con- 
struction track. The rack has a capacity of eight reser- 
voirs, four on the bottom and four on removable rails 
which fit over the bottom row. 


Southern 
Paint Track Facilities 


Painting forces at the Chattanooga, Tenn., car shop on 
the Southern use a wheeled cart which runs on a narrow 
gauge track when working the two long paint tracks 
which are located at that point. These tracks have a 
capacity of forty cars and the service tracks extend the 
full length of both, the cart passing from one track to 
the other through a switch located at the track ends. 
The cart which has a.capacity of 80 gallons of red and 
40 gallons of black freight car paint, is built of an old 
locomotive air reservoir which is mounted on section 
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sat S68. 


Cars are brush-stencilled 


The service cart has reservoirs for black and red freight car paints 


car wheels. The reservoir was cut in half and reassem- 
bled with a dividing plate welded between the halves to 
provide the two sections for red and black paint. Each 
section is equipped with fittings for the attachment of an 
air line, the outlet hose to the spray gun and a bleed valve 
to relieve pressure in the tanks. In addition there is a 
large filling port in each of the sections fitted with a 
screw-type cap. Enough paint hose is carried on each 
end of the cart, one attached to the black tank, the other 
to the red, to permit the complete painting of two cars 
without moving the cart. 

Stock supplies of paint are kept in a filling station 
located about midway of the paint tracks. This consists 
of two large tanks equipped with motor-driven agitators, 
one tank for red the other for black paint. Paint is re- 
ceived ready-mixed in 55-gal. drums which are raised by 
an electrically-operated chain hoist for dumping into the 
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storage vats. As the reservoirs in the paint cart requir 
refilling, the cart is run up to the storage location asi 
filled through valve-operated outlets. 

It is the practice to paint the cars on one track wid 
stencilling of already-painted cars proceeds on the! 
The open space between the two paint tracks is 
ciently wide that no difficulty is experienced with$ 
paint being blown upon freshly-stencilled cars. Mg 
importance in this arrangement for painting and sten? 
ling is the fact that, once the cars are spotted on eig 
paint track, they do not require shifting until they 
ready to be pulled from the track and placed omii 
ready track for dispatchment. 


Service cart passing through switch which connects 
the two paint tracks 


i3 
T5 
M 
i 
1 
ti 
; 


plete sets of restored brush rigging, field coils and pole pieces are kept 
in baskets ready for assembly 


Part II 


"ART I of this article, which appeared in the Novem- 

issue, showed a layout of details and equipment used 
the Rock Island's electrical repair shop at Silvis. It 
o described the railroad's procedure of testing and in- 
decting for the purpose of diagnosing the amount of 
fork to be done on each motor, and described the pro- 
dure of disassembling and cleaning motor parts pre- 
aratory to overhaul. This article covers details on 
faintenance procedure. 


Frames, Fields and Brush Rigging 


From the degreaser the several parts of the motor 
love on progressively through the shop to those loca- 
ons at which shop machinery is available for their re- 
onditioning. Frames, for example, are taken to the 
‘ame section where they are placed on a positioner as 
10wn in one of the illustrations. This requires that a 
wge ring or plate be bolted to each end of the frame in 
1e place of the heads. This ring bears on rollers in the 
ositioner and there are holes near the periphery of one 
f the rings where dowels may be placed to hold the frame 
1any desired position. Field coils and pole pieces are 
emoved and later replaced with the aid of an electric 
ib hoist and a U-shaped member as shown in one of the 
lustrations. 

One very important piece of work done on the frame 

checking, and when necessary, restoring the axle- 

ring fits in the frame. Play in the housing will cause 
isalignment of the gear and pinion. The work of res- 
ration consists of building up the worn surfaces by 

'elding and remachining the fits. Enough weld metal is 
dded to give a finish surface after machining. 

Report sheets Nos. 2 and 5, respectively, list all the 
nspection and work requirements for anti-friction bear- 
ngs and anti-friction bearing housings. Anti-friction 
earings are checked for fit in housing, for fatigue flak- 
ng, dirt denting, smearing, overheating, electric marks, 
imiting wear and end play. Anti-friction bearing hous- 
ngs are checked for condition of grease seals, flingers, 
gtease-drain housing, back gap, weight of grease re- 
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Progressive 
Motor 
Maintenance 


Rock Island methods allow 
for orderly procedure in 
which a complete record 
is kept of all work done 


Commutators are ground on their own bearings, using a fixed stone 


moved, and condition of plates, washers, studs and cap 


screws. : 

Field coil requirements as listed on Report Sheet No. 
3 include checking for looseness, testing on high fre- 
quency tester, noting condition of insulation, pole pieces, 
studs and bolts, spring flanges, washers and shields. 
Coils are dipped and baked before they are replaced on 
pole pieces and if retaping is required they are dipped 
and baked both before and after retaping. Field leads 
and terminals are restored as their condition requires. 

Brush-holder requirements as indicated by Report No. 
4 include inspection and when necessary restoration or 
replacement of brush-holder supports, terminal connec- 
tions, porcelain insulators, shunts, pressure arms, pres- 
sure-arm tips, clock springs, spring tension, fit in carbon 
way, pig tail, adjusting sleeve, hinge pin, cotter keys and 
brushes. All brush holders are given a dielectric test of 
4,000 volts for one minute and resistance to ground is 
measured. 

When all the necessary repair work is done on brush 
rigging, field coils and pole pieces, they are assembled 
in complete sets and stored in one of the perforated 
metal baskets shown in one of the illustrations. When 
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Top row: All armatures are balanced 
in a dymetric balancer before they 
are returned to service—Center row: 
Growler for testing field — coils— 
Lower left: A frame positioner and C 
bracket for removing and applying field 
coils and pole pieces—Right: Band 
stripper (the band wire is wound 
onto a drum as it is stripped, leav- 
ing the wire in an easily handled 
coil, as shown in the foreground) 
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Top row: Vacuum impregnating 
tanks (a dipping tank may be seen 
in thg background)—Center row: 
Brazing back-end connections of a 
motor armature—Lower left: The 
E paint spray stand (the motor-driven 
blower at the right draws air 
through the grating in the floor and 
through water sprays and keeps 
paint spray out of the shop)— 
Right: Undercutting a commutator 
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Silvis Shop Automotive Electrical Report 


Armature Rewind Progress Report.................... BV a xus CENE Date 
Shop Order Cls. Re pairs. Locomotive No . 
Armature Job Nov.. Ty pte; Total Miles 
Removed from Frame N-öðh* inn e 
Cause of Fail ð -n ðᷣ E eee 
Manuf. of Coils bh e eee No. of X Coil 
Armature Coil NOoOoOdOdeedod cme eee eee eee Bes Senge x 
No. Operation Performed By No. Operation Performed By 
1. Flingers removed from shaft........... ai ue d RES is ira d EDI 65. Insulate between coll e 
2. Shaft checked OK. ........... Regrind........... Replaced.......... 66. Heat armature 2 hours....... C 5 
3. Shaft Magnafluxed Old..................... New. W e cii 1 (acte gut teer ess io A ares rm Ee eie M ed 
4. Shaft removed started.......... Tons out........... Tons........... $8. Place lle ec He FA eo Lede S Qe EXE EHE 
5. Shaft checked after grindingꝶ e N . q ꝝ 69. Place insulation between coils in slots ny, 
6. Shaft replaced Ne. DId Cerere Ad eas de bh ae De uae CCC 
7. Bands remove wee ease PRRERE Re re deg . ce steel slo! SSS eee e tr Ed e ARRA OUR 
8. Wedges removed ..... Bob a 8 FCC 72. Heat armatures 3 hour gg e le eese -- 
9. Flange .............. DIU WE OP Removed.............. n 855 err Onda Gok HE DEN BOGS REE 
10. Coils removed ............ CCF . armature ........ . FFC 
11. Lead removed from commutatouũrrrrõ-r᷑rr cece eens TEE 75. Remove winding fixture........ ouis uses uus! Popes P d 
12. Commutator risers cleaned ....... AM nS Sys dere PME 76. Resist to ground.................... Megohms................... 
13. Commutator tested for shorts................ Volts 77. Hipot 3,000 volts 1 Wi.... rhe esed : 
14. Commutator removed ...... nh ia Pe ke xe Weed eGo ewe ER ERU A EE M 78. Silver solder clips. r tede tut bise center tta 
15. Com. Mica segments replaced.......... — No. $ 79. Insulate clips .......... PAIL eRe Ws pees xis 
16. Com. copper segments replaced................ No....... Es Sash Ne 80. Apply expandeee rr 
17. Com. front Vee replaceũ̃doᷣ i.. Manu. d 2 o ser = gacn po Hu A ak eee eleg nes 
18. Com. back Vee replace õo q anrora 82. Apply P.E. mica hood............00. .. : 
19. Check com. for alignment & tightened cold..................4...... 83. Prepare com. for soldering............... FFF 
20. Check com. hoaeeůůů tt Tons. Pressure 84. Test com. with ductor for shorts cee ee eeceee 
21. Check com. cold ................. Tons Pressure 85% Solder Somnm i 3 è S 
22. Check com. hot .................. Tons Pressure ; 86. Heat armature 1 P houra m LATUM DET asus ded nian ek 
23. Check com. cold ................. Tons. Pressure 55 Band clip os 22222 8 
24. Checked for alignment e teen ee e Check grease colla ü. nr: 
25. Commutator checked for shorts. Volts 89. Apply spacer and grease collar ENDE €—( n 
26. Commutator resist to grd................. Megohms................ x Tan. commutator oee y oa eee etre 
27. Apply string band........ ß ras we LOCOS ds . achine spacer —ͤ—y[jy ß: re 
28. Hipot 4,000 volts 1 minute 92. Test armatures with ductor ..... C | 
29. Clean & inspect P.E. coil support M a feted Spach verdes! 323. Test armatures for grounds ................ EIS PAM e Ix eae a eens 
30. Clean & inspect C.E. coil supportet. Pe Rae : P $ Lx 
31. Clean laminations <.. ae ee . armature DUE o p UN see Be t ERE o exu rid 
32. Replace center lamination .............. All.. No. 96. Cool armature to 120 deg. F......... NE Me eR aiias 
33. Replace end lamination ................. Al su No 97. Band P. E. mica hol... ͥ6) 
34. Commutator pressed on shaft SYM RE Tons. " 98. Wedge armature CALS GASH arn e ERU ep ir S Sesser ide eese N 
35, Insulsted P E. ii een ôͥ 1505 5 material kk. i 
46. Insulated CE. ..... ⅛ xi ᷑ ASA e d ewe aeg . ges purchasgdg h. ee 
37. Heat armature 1 hr. DE Su ee etes eR ce eite e 114 wedges 3 Silvis —— rrr 
38. Band P.E. insulatioooan 0000 aa eE eae Dai ssh . Remove balance o band mm 
39. Band C.E. insulatioo ee esee gau XY 103. Apply band insulatiohluNN—plnn . esses 
40. Cool armatunererereertt. ee es 104. Apply core band 
41. Remove bands P. ... QE codes Am ue jud CE tx e 
42. Apply com. filler for X Dt ii „Apply C. E. bana „ 
43. Wind X coils bottom F 107. Resistance to ground. Megchm . 
44. Apply com. filler for top X bl. . 157. 8 1 minute. A a e ee 
45. Cement X coil botto:nnnnn cece cece ec eA * tent tenet ent . tension 
46. Insulate between X coil... sees 110. Tighten com. cold................... Ibs. tension. : 
47. Wind X coil top..... M CCC 111. Tighten com. hot ................. Ibs. tensſn. 
48. Cement X coil to cM 112. Tighten com. coll. Ibs. tension. : 
49. Test X coil bar to bak Volts................ 113. Tighten com. hot ................. ; lbs. tension Vice uA era ERE 
50. Test X coil bar to second bar ............. . Volts. ... 114. Tighten com. cold ..... GOLA ora ee Iba. tension 
51. Heat armature 2 hours . 115. Heat com. for vacuum impregnation 10 hrg........... — 
52. Bend X coil...... CCC .. 116. Vacuum impregnate as per instructions 
53. Apply insulation over x CC hs NOS d 85 armature 16 hrs Reduce ense SUIS Babe, ave he e Ue heise Pai cu 
54. Band insulation over X coil..............L sues see sess. í is. Dip SK Eee FETU TA EH E EPUM 
$5. Cool Armatüree ben UTE ed 120 Baked armature 36 bi.... Les 
56. Remove X coil bandl cmd cence ene n ee eaes 121, Dynamic balance 
57. Test com. bar to bar and to second bar.......... Volts............ 122. Grind : commutator 
58. Test resist to ground.................. Megohms.................. 123. Undereut mia vnc. 
59. Hipot X coil 3,500 volts 1 Minue Eaux 124. Bevel commutator bars 
60. Place P.E. winding fixture ........... llus 125. Burnish commutator .. 
61. Lay off mature es 126. Paint Vee ring with 1201 
62. Place bottom grd. insulation................ Inch 127. Air dry overnighbt e. . 
63. Place U pieceeeee sss se csnrecccceecs e 128. Sand Vee ring very lightly with 270 sand paper " 
64. Wind bottom coil........... Seq o i2 Md 2e0 MU Seda eoe eret roa e TE 129. Paint Vee ring with 1201..... Dec TE vU aA à 
T —M— ———— M —————————————————————————— 
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otor is ready for reassembly, the contents of any bas- 
may be used. 


Armatures | 


Vhen armatures do not require rewinding, they pro- 
| through the shop from one work position to the 
t. Records are made on Report Sheet No. 7 of the 


Armature banding machine 


ileage since the armature was previously in the shop, 
xe the previous band removal and previous clip in- 
ection. Shaft sizes are measured and recorded and, 
hen necessary, friction bearings are ground to the next 
idersize and fitted witlf a sleeve. When a shaft is re- 
oved or applied the pressure required is recorded. All 
afts are Magnafluxed. 
The armature is given a bar-to-bar test and examined 
r loose leads, soft bars, flat spots on commutator, loose 
edges, condition of bands and laminations. Bands are 
placed every 600,000 miles or four years. The arma- 
re is also givén a high-frequency test and a record is 
pt on the report sheet of the work done by each opera- 
on, such as application of temporary or permanent 
ids, soldering of bands, application of string bands 
id hoods, tightening commutator and application of 
uca rings or fans. 
After this work is done the armature is dipped and 
aked, dried in a vacuum, impregriated, baked, dipped, 
aked, dipped and baked. Resistance to ground is meas- 
Ted and a high-potential test applied. 

he armature is then balanced dynamically and the 
ommutator tested for loose bars. If there are loose bars, 
le Vee ring is tightened both hot and cold in a press. 
he commutator is then ground, undercut and burred. 
mions are Magnafluxed. 
If rewinding is necessary, the armature moves through 


) 


allw, 
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the northeast or lower left section of the shop, as shown 
in the diagram, before passing to the armature finishing 
tools at the lower right. Report Sheet No. 8 lists in de- 
tail each progressive step of the work to be done together 
with a space for the signature of the operator doing the 
work. A complete copy of the sheet is shown. 


Assembly 


When a motor is assembled, the work is recorded on 
Assembly Report No. 6. A record is made of the shop 
order, class of repair, the job number of frame, fields, 
armature and brush holders, type of motor, name of 
manufacturer, motor serial number and the name of the 
worker performing each operation of assembly and ad- 
justment. 

After the field coils, brush holders and leads are in 
place, the motor frame is moved from the positioner to 
the spray stand where it is painted inside with a red oil- 
proof lacquer and outside with a dark blue lacquer. As 
all other parts of the motor are painted as they are fin- 
ished, it is only necessary to assemble the motor and 
then touch up the bolts, washers, etc. This touching up 
is done with a paint brush, so it is not necessary to bring 
the motor back over the paint-spray stand. This opera- 
tion is shown in one of the illustrations. After an insula- 
tion resistance and high-potential test, the armature and 
heads are applied. End-play and clearance measurements 
are made and brushes applied and sanded. Brushes are 
placed on neutral and measurements taken of brush spac- 
ing and of the clearance between brush holders and the 
commutator, 

On sleeve-type bearings the motor is run for two 
hours, after which the heads are removed and high spots 
in the babbitt scraped off and lateral adjusted. Heads 
are then replaced and the motor run for six hours con- 
tinuously, and if the temperature does not rise beyond 
an established amount above room temperature, the 
bearings are considered O.K. and the motor is ready for 
shipment. On anti-friction bearings the motors after 


One of the two baking ovens 


being assembled are run until the temperature begins to 
drop; this time varies from one to three hours. Pinions 
are lapped to the shaft before application and applied by 
heating and advancing them the required distance on the 
shaft taper. To prevent the pinion from being advanced 
to the unlapped portion of the shaft, the shaít is under- 
cut at the edge of the lapped portion. 

Finished motors move out of the west or right end of 
the shop and are shipped to stores or to the point where 
they are to be applied to a locomotive. 
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Electrical Section Reports 


Tus Committee of Direction, Electrical Section, Engi- 
neering Division, A. A. R., met in Chicago on October 15, 
1944, to discuss the six reports published this year by the 
Section and to plan for future activities. Among the six 
reports presented there were three which included tech- 
nical information of value to electrical men in railroad 
service. These were, respectively, the reports of the 
Committee on Power Supply, Electrolysis, and Track 
and Third-Rail Bonds, abstracts or summaries of which 
follow: 


Use of Capacitors 


Data on the subject of the use of capacitors was prepared by three 
railroads. The Southern Pacific Company installed a total of 
300 kva. in capacitors at three locations in its Sacramento, Calif., 
general shops in 1940, primarily to improve power factor, and thus 
defer the installation of increased transformer capacity, as well 
as additional copper in its 4-kv. distribution lines. The improve- 
ment of the power factor of the load effected a saving of about 
$1,000 in 1943 in the cost of energy. 

The energy purchased in 1943 amounted to 14,335,000 kw-hr., 
at an average cost of 0.729 per kw.-hr. The results obtained by 
installing capacitors in 1940 are illustrated in the table. 


How Capacitors Affected the Power Factor at 
Sacramento Shops 


Half-hour demand, 

Kilowatts Power factor Kva. at 

ax. kw 

Year Min. Max. Min Max. Demand 
1936. Lose vo ast 2,070 2,700 7 76 3,550 
1932. iiu e 2,460 2,670 72 76 3,510 
1938. F OSTALET 1,920 2,496 73 79 3,160 
1939 l naa 2,376 2.760 77 80 3.450 
I 2,520 2,832 77 89 3,180 
II 2,616 2,928 88 90 3,260 
1942: «« nis rr ens 2,712 3,336 87 90 3,170 
19439- 11254 ss LOT 2,928 3,408 88 91 3,750 

18444 2 3,072 3,480 89 — 90 3.870 6 mos. 


* Capacitors were installed late in 1940. 


It will be noted that, while the minimum demand between 1936 
and 1944 (up to June 30) increased 48 per cent, and the maximum 
demand 29 per cent, the kva. at maximum demand increased only 
9 per cent. 

The Canadian National installed capacitors ranging from 50 
to 200 kva. in capacity at five locations during the last few years. 
These were appdied with the idea of obtaining reductions in the 
charges for power rather than economy in transformers or copper, 
although they made the increased capacity available. These instal- 
lations have or will have paid the installation costs within less 
than two years. 

The Illinois Central has installed capacitors totaling 350 kva. 
in capacity at five locations to obtain a reduction in the power 
charges where the power factor clause was included in the contract. 
At another location 300 kva. capacity was installed to increase 
the capacity of both transformers and copper. In addition, capaci- 
tors were installed on a number of signal power lines to obtain 
improvement of voltage. : 


Inside Power Feeders 


In connection with this study on means for conserving labor 
and materials, including the adaptation of substitute non-critical 
materials, the Committee on Power Supply presented a brief 
report on the advantages realized by installing power feeders 
inside enginehouses instead of on the exterior of the outer circle 
wall. This part of the report reads as follows: 

It was formerly the practice of the Illinois Central to install 
power feeders for enginehouses on the outer circle wall, using 
weatherproof cable on insulators or secondary racks attached to the 
outside of the wall. A tap was made for each stall and brought in 


586 


Inside feeders mounted on distribution racks in an enginehouse 


through the wall, using a service head, fuse cutout and conduit 


at each stall. 


To conserve both labor and material these feeders are now run 
on secondary racks or insulators on the inside of the enginehouse, 
thereby saving considerable labor and material, and also elimi- 
nating the trouble experienced in northern territory with icicles 
that form on the eaves and drip directly on the cables. 

The wiring system now employed for lighting the enginehouse 
makes extensive use of non-metallic sheathed cable—often tht 
rubberless type—saving rubber, conduit and fittings. 

In the wiring of yard offices, small shops, etc., the railroad is 
now employing type EI wire on insulators or knob and tube and 
also type EI non-metallic sheathed cable, and making extensive 
use of all-porcelain outlet boxes, switch boxes and covers. 

The report is signed by C. R. Sugg (chairman), electrical 
(retired) ; C. P. Trueax (vice-chairman), 
assistant engineer, electrical department, Ill. Cent.; R. Beeuwkes. 
electrical engineer, C.M.St.P.&P.; Cleve Bowser, c/o super 
intendent motive power, Virginian; H. F. Brown, assistant elec- 
trical engineer, N. Y.N.H.&H.; D. J. Brumley, retired chief engi- 
neer, Chicago Terminal Improvements ; Paul Lebenbaum, electrical 


engineer, A.C.L., 


engineer, So. Pac.; R. J. Needham, mechanical and electric: 
engineer, C. N.; J. A. Shaw, general electrical engineer, C. P. 
E. G. Stradling, superintendent telegraph and signals, C.J.&L: 
and D. B. Thompson, mechanical and electrical engineer, N.Y.C 


Corrosion of Steel in Conerete 


For the past two years the Committee on Electrolysis has beet 
conducting tests concerned with the corrosion of steel embedded 
in concrete. For the purpose of the experiments made during the 
past year a test site was selected on the right-of-way of tht 
Illinois Central near 23rd Street in Chicago, and specimens wert 
placed and the test building erected. Heavy busses were run írom 
A General Electric Tungz 
charger in the test house supplied the necessary voltage an 
current, the same potential to ground being maintained on zl 
specimens and the amount of current flow to each one measured 


the test house to the specimens. 


The specimens consisted of 1-in. iron rods embedded in cylindric! 
sections of concrete, varying in diameter from 3 to 25 in. The 
concrete was made in a variety of mixtures (in some cases a4 


mixtures of other materials were used) and some of the concret 
sections were enclosed in steel pipe, while others were given: 


(Continued on next left-hand page) 
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The American Railroads. 


TUER 
y S 


dds PARK AVENUE, NEW YORK, N. Y. * 445 NORTH SACRAMENTO BOULEVARD, CHICAGO, "to c 
Organized To Achieve: Uniform Specifications — Uniform Inspection — Uniform Produc? 


NN OO OPED : mU LIT (Us PU) Lr se Sa ee SMCS regem a do tie a. aiia aV ir ODDIE OR 


December, 1944 * 


Current Flow in Electrolysis Specimens 


R 
Specimen Diameter, I  togrd. 
No. in. Covering ix Admixture amp. ohms 
1 3 None 1 cement, 3% sand oné 1.20 30 
2 3$. None 1 cement, 3% sand None .83 37 
3 3 None I cement, 3% sand None 1.10 27 
4 5 None 1-3-5 None .94 
5 5 None 1-3-5 None .88 
6 5 None 1-3-5 None 1.00 
7 9 None 1-3-5 None 94 
8 9 None 1-3-5 None 1.15 
9 9 None 1-3-5 None 1.02 
10 13 None 1-3-5 None .90 
11 13 None 1-3-5 None 92 
12 13 None 1-3-5 None .84 
13 25 None 1-3-5 None .79 36 
14 25 None 1-3-5 None .90 35 
15 25 None 1-3-5 None 1.05 29 
16 6 Steel 1-3-5 None 1,28 21 
17 6 Steel 1-3-5 None 1.40 19 
18 6 Steel 1-3-5 None 1.42 20 
19 10 Steel 1-3-5 None 1.10 
20 10 Steel 1-3-5. None 1.00 
21 10 Steel 1-3-5 None 1.10 
22 5 Asphalt 1-3-5 None 10 400 
23 5 Asphalt 1-3-5 None 11 325 
24 5 Asphalt 1-3-5 None .08 500 
25 13 Asphalt 1-3-5 None .29 
26 13 Asphalt 1-3-5 None 42 
27 13 Asphalt 1-3-5 None 17 
28 5 None 1-2-3 None 80 
29 5 None 1-2-3 None 87 
30 5 None 1-2-3 None .95 
31 13 None * 1-3-5 None Y 
32 13 None 1-2-3 None 1.10 
33 13 None 1-2-3 None 90 16 
34 5 None 1-3-5 None £ 
35 13 one 1-2-3 None 1.04 
43 13 None 1-3-5 Celite .95 32 
44 5 None 1-3-5 Morene 97 32 
45 13 None 1-3-5 Hydrated Lime .98 14 
46 13 None 1-3-5 Morene 91 34 
47 1 Bare steel rod E , 
48 5 None 1-3-5 Hydrated Lime  .84 28 
49 1 Bare steel rod 1-3-5 2 
50 5 None 1-3-5 Celite 97 30 


* Specimen for 60 cycle a.c. test. 

Note: g enperature about 45 to 50 deg. F. Ground wet, raining most of 
time, high win 

Readings ind April 11, 1944. 
coating of asphalt. With all specimens connected in parallel, a 
potential of 50 volts was applied to the connecting busses, and the 
amount of current flow to each specimen was measured, with results 
as shown in the accompanying table. Values of resistance to 
ground were obtained by means of a Megger tester. 

A survey of the values in the table indicate clearly several 
definite characteristics: (1) The thickness of the concrete covering 
had little effect, as witnessed by the similarily of current values 
(and resistances) for the 3-in. and 25-in. specimens; (2) the 
specimens with admixtures gave similar results to all others except 
the asphalt coated, although one specimen showed a markedly 
lower resistance to ground with the Megger tester; (3) the 
asphalt-coating was by far the best insulating medium used; 
(4) similar specimens in the several busses had comparable cur- 
rents and ground return resistance in most cases. 

Some questions have been raised as to whether the differences 
in the ground return distances would cause differences in the test 
results, especially in the amount of electrolysis over a period of 
time. The length of the specimen in the ground (5 ft.) will also 
tend to equalize and reduce the ground resistance because of the 
larger earth volume thus available for conduction. Further 
measurements on ground resistance will be made this fall. Some 
bare rods have been driven into the test plot and it is expected 


Above: Asphalt waterproofed concrete specimen, 13-in. dia., 1-3-5 mix— 
Below: Plain concrete specimen, 25-in. dia., 1-3-5 mix 


to use them to get some indication of the resistances of the ground 
path itself as a separate quantity from the resistance of the speci- 
men coverings. 

Current readings have been continued from time to time 3: 
opportunity afforded and on August 10, 1944, a transformer was 
installed and 60-cycle current applied to specimens 31 and 34: 
40 volts. This value was selected to give comparable current: 
with respect to the d.c. specimens. The d.c. voltage was reduced 
to 25 volts to cut down the load on the charger and also becaus 
this is more comparable to the maximum voltage found in som 
cases of service. 

The several sets of readings are seen to be fairly consistent with 
most of the values decreasing somewhat. The initial reading 
were taken during a period of considerable rainfall and the latet 
ones during rather dry weather. Of course, the location being 
near the lake on filled ground, the water level is likely to b 
rather high. 


(Continued on next left-hand page) 


View of field test arrangement showing building, busses, specimens and protective fence 
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— [n 1941 the Nickel Plate ordered fifteen Lima 2-8-4’s. 


MA LOCOMOTIVE WORKS 


ecember, 1944 


TO SPEED TRAFFIC ON THE 


NICKEL PLATE 


The performance of these super-power locomotives 
was so highly satisfactory in making possible the han- 
dling of heavier trains at greater speeds, that the 
Nickel Plate has steadily increased its fleet of this type. 


Its latest order for an additional fifteen will give it a 
total of fifty-five of these powerful Lima Locomotives 
to meet today's tremendous traffic demands. 


INCORPORATED, LIMA, OHIO 


Steel-encased concrete specimen, 10-in. dia., 1-3-5 mix 


The test program was undertaken because of damaging effects 
of current flow to ground through reinforced concrete structures. 
One of the most self-evident methods of minimizing such flow 
and the resultant electrolytic effects on the reinforcing steel is to 
provide better insulation between the steel and the ground return 
path. Various methods have been advocated for this purpose. 
These include the use of a thicker concrete covering, richer con- 
crete, the addition of admixtures to the concrete, steel casing to 
prevent cracking and to exclude moisture, and coating with water- 
proofing material. 

The most important tentative conclusion of these tests to date is 
that there is little difference in the insulating properties of the 
various methods except in the case of the asphalt coating. The 
specimens with the asphalt coating show current flows of the 
order of only about Vo that of the other methods. Passage of time 
may modify this result so that further results should be awaited 
before final conclusions are drawn. 

Data on the actual effects of the current flow will, in general, 
have to await completion of the program of measurement of 
the current flow variations. f 

One of the suggested methods of increasing the insulating value 
of concrete is to aerate it by various methods. No specimens 
representing this method were incorporated in the field test, 
but some concrete block specimens have been supplied by the 
Portland Cement Association, and the resistance of these blocks 
dry and immersed in water will be determined in the laboratory 
and compared with that of the concrete used in the field test 
specimens. : 

The report is signed by A. E. Archambault (chairman), as- 
sistant engineer, N.Y.C.; H. P. Wright (vice-chairman), as- 
sistant electrical engineer, B.&O.; R. Beeuwkes, electrical engi- 
neer, C.M.St.P.&P.; D. P. Dickie, Western Union Telegraph 
Company; Paul Lebenbaum, electrical engineer, So.Pac.; P. L. 
Mathewson, assistant engineer, C.N.; W. P. Monroe, consulting 
engineer; G. K. Shands, electrical foreman, Virginian; J. S. 
Thorp, electrical engineer, D.L.&W.; J. M. Trissal, electrical 
engineer fixed property, Ill.Cent.; S. M. Viele, assistant electrical 
engineer, Pennsylvania. 


Effect of Welding on Bonds 


Assignments given to the Committee on Track and Third-Rail 
Bonds include the effect of rail-end welding on welded bonds 
caused by gas and electric welding and also the question of injury 
to pin-type bonds due to rail-end welding and heat treatment. 
Methods of prevention were also considered in all cases. The 
experience of members was collected by questionnaire and is 
summed up in the following: 


Effect on Welded Bonds by Building Up Rail 
Ends By the Gas-Weld Process 

Reading.—(12,000 volts a.c.) —Bond used is No. 1 AWG, 61 
strand or rope lay type. Failure of these bonds is greatest in 
sections where rail ends have been built up by the gas-weld 
process, despite instructions to use asbestos wool as a covering, 
which protects the bond from the direct effect of the flame. 
However, the heat used is so severe as greatly to reduce the life 
of the bond. It is the conclusion that there is no method by 
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means of which the bond can be protected when gas is used to | 


build up rail ends. 

C. M. St. P. & P.—(3,000 volts d.c.) —Bond used is No. 4/0 U 
type, 7 in. long, with standard stranding, gas weld. Bonds are 
seriously damaged in building up rail ends. Bonds are now re- 
moved with a track chisel, the cut being made so that welding 
material is left attached to the rail, this being removed before 
the bond is reapplied. 

Pennsylvania.—(600 volts d.c.)—Bond used is 250,000 cm. 
copper, 147 or 156 strands, with copper or brass sheaths, devel- 
oped length, 16 in. Territory in which welded bonds are used 
is not embraced in the program for rail-end welding. When weld- 
ing has been done in isolated cases, the bond is removed and 
therefore no injury occurs. 

Southern.—W elded bond is used in signal territory and is shown 
on A.A.R. Signal Section Drawing 1047-A. Experience is similar 
to that of the Reading, i.e., failure of bonds is due to heat gen- 
erated when rail ends are built up by the gas-weld process. 

Illinois Central.—(1,500 volts d.c.) —Bonds used are No. 4/0 
straight or U bonds, double strand, 61 wires each, gas weld. In 
1942, rail ends on 40 miles of track were built up. Bonds were 
about 16 years old and were covered with asbestos during build- 
ing-up of rail ends. As of date, damage to bonds is not excessive, 


because welders directed the flame away from the bond. Most | 


of the damage occurred on the straight bonds, the majority of 
which were about ready for removal. This railroad does not 
believe it economical to remove and replace bonds during rail 
end welding, because of labor cost; furthermore, 50 per cent of 
the life of the bond would be destroyed in removal and replace- 
ment. 


least 70 per cent in the initial application of bonds to the rail, 
and still further if the rail ends are built up by the gas-weld 
process. . 

Delaware, Lackawanna & Western.—(3,000 volts d.c.) —Bond: 
are No. 4/0 U type, flame weld. Some failures experienced 
in building up rail ends, which is done by welding, a strip 1 in 
wide by 2% in. long in the center of the rail head. By keeping 


the flame away from the bonds, bond injury is reduced to 2 


minimum. No method of preventing injury to bonds is used. 

Southern Pacific—Bonds used are signal welded type, 7 in 
by 19316 in. diameter rope lay, bronze stand. They have been 
applied on all newly laid rail, none of which, as yet, has had end: 
built up. In certain districts, where galvanized iron signal bond: 
are installed around the joints, welded bonds have been applied 
for broken rail protection inside of the joints. However, not 
enough rail ends have been built up in these latter cases to arrive 
at any definite conclusion, although it is believed that the bonds 
would be damaged if left in place. 

American Steel & Wire Company.—Some years ago, tests were 
made to determine the actual temperature of the bond conductor 


close to the terminal. Both traction (No. 4/0) and signal (7 by 19) | 


bonds were used. Tests were made with the oxy-acetylene flame, 
it being the opinion that more heat would thus be transferred 
than if the electric arc were used, because with the latter tie 
heating is more localized near the top of the rail The tests 
showed that the use of wet asbestos packing materially reduced 
the temperature of the bonds; in actual practice, however, it 
is seldom used. The table records the results obtained in tht 
laboratory; the location listed in the table refers to the distance 
of the terminals of each bond on either side of the rail joint 


Laboratory Tests of Bond Protection 


Type of Protection Location, Temp: Breaking Required 
bond used in. deg. F. load B.L. 
BONERS Satie aka Asbestos 3&2 575 4,400 4,200-5,00 
BWA wo None 2&9 1,000 3,560 4,200-5, 000 
BE tis cena Asbestos 3&2 760 3,930 3,250-4,2-5 
BE-L. Y None 2&8 990 4,100 3,2504, 
BD?) A416 Asbestos 2&9 310 5,400 3,250-4,2-: 
BD2- e e None 3&9 985 5,500 3,2504. 


It will be noted that in these tests the packing is effective ? 
lowering the temperature of the bond, and at the same time does 
not improve the breaking load. 


Effect on Welded Bonds By Building Up Rail 
Ends By the Electric-Weld Process 
Reading.—(12,000 volts a.c.)—Has had no experience, bt 
believes that this method would cause much less damage to bon: 
than is experienced with the gas-weld process. 
(Continued on next left-hand page) 
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Tests indicate that the temper of the strands is reduced by at 
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The Soo Line has applied Franklin 
Type E Boosters to its 5000 Class 4-8-4 
locomotives and thereby gained a sub- 
stantial increase in capacity. 

The additional power provided by 
the Franklin Booster permits the haul- 
ing of heavier trains over the severe 
grade out of Minneapolis. 


On the road the Booster aids the lo- 


comotive in maintaining its schedule 


by furnishing extra power to move in 
and out of sidings, to accelerate quickly 
to road speed, and for other grades and 
tight spots. 

These advantages can be secured by 
any railroad through the application 
of Franklin Type E Boosters to its lo- 


comotives. 


55 FRANKLIN RAILWAY SUPPLY COMPANY, INC. 
"d NEW YORK . CHICAGO 


I^ Canada: LIMITED, MONTREAL 


xcember, 1944 49 


C. M. St. P. & P.—(3,000 volts d.c.).—Has found that it is 
not necessary to protect the welded bonds with this process 
as the bonds are not seriously affected. 

Southern Pacific—Welded type bonds have been applied on 
all new rail, none of which so far has required building up of 
the ends. Although it is expected that bonds will be damaged 
less by electric rail-end welding than gas welding, nevertheless 
the bonds would be removed and then reapplied. 

American Steel & Wire Company.—No tests have been made 
on bonds where rail ends are being built up by arc-welding, but 
it is believed that damage would be much less, because heating 
of the rail is more localized near the top. 

From the foregoing the following conclusions may be tenta- 
tively drawn: Less lamage to bonds is caused by building up 
rail ends by electric welding than when gas is used, because less 
heat is generated and because the arc can be more rapidly con- 
trolled. The wet asbestos pack constitutes effective protection, 
but is seldom used. In the end, removal of the bond, if of the 
signal type, is the only certain method of preventing injury. 


Injury to Pin-Type Bonds Due to Rail-End i 
Welding By the Gas Process 


Reading.—Uses signal-type railhead bonds on new rail projects 
on its entire system, but has not built up rail-ends in any terri- 
tory where these bonds have been installed. Is of the opinion 
that, if the bonds are to be saved for reinstallation, the rail end 
welding crew should remove the original bond, install a spare 
(which could be used over again several times) and then replace 
the original bond, after cleaning the holes. 

Pennsylvania.— (12,000 volts) —Pin-type rail-head bond is re- 
moved before heat is applied to the rail head. After the rail has 
cooled, the holes are cleaned to remove any deposit and then the 
bond is applied. 

Southern. Uses A. A. R. Signal Section bonds per Drawing 
1048-B. Bonds are generally removed before heat treatment, but 
opinion is equally divided between the advantage and economy 
of retracting bonds for re-use before heat treatment or leaving 
them in place until after the heat treatment is completed, then 
removing and replacing with new bonds. All bonds are installed 
and maintained by the signal department. Unless track forces 
can complete work on a sufficient number of rail joints to keep 
signal forces busy, it does not pay to remove bonds and have 
signalmen lose time waiting for welders. 

Virginian.—Has comparatively few rail-head pin-type bonds in 
electrified territory. However, during recent rail-end welding 
with gas, some bonds were left in the rails. Upon extracting 
the bonds after welding, it was found that the holes had been 
oxidized. It was concluded that there was no advantage in leav- 
ing the bonds in the holes, as most of the bonds were destroyed 
and their presence did not prevent oxidation. It was also found 
that the resistance of a new bond installed in holes that had been 
cleaned was as good as where new holes had been drilled. 

Southern Pacific.—Bonds are Signal Section standard applied 
on rail laid only five or six years ago. Because of this, no program 
for building up these rail ends has been established. On the 
comparatively few occasions where a rail head had to be built 
up, it was found that the hole is oxidized if the bond is removed, 
and removal of this film, even if carefully done, leaves the original 
hole larger, and sometimes deeper than before. If the bond is 
left in place, and removed upon completion of the weld, cleaning 
ef the hole is less of a problem, but the bonds themselves are 
rendered useless. 

General.—One member is of the opinion that, temperatures 
being high in rail-end welding, any rail-head bond applied thereon 
suffers severely and should be replaced, or removed before and 
reapplied after the welding operation. 

In the case of pin-type bonds, it may be better to leave them in 
the rail during the welding operation; after the rail has cooled, 
any damaged bonds are removed, the holes inspected and cleaned, 
if necessary, and new bonds installed. This procedure protects 
drilled holes from extreme oxidation and coating deposited by 
the welding operation. 

No specific reference is made to the effect of electric welding 
in any of the replies, although the general impression seems to 
be that bonds are not damaged to as great an extent as with 
gas welding. 

From the foregoing, practically the same conclusions may 
be drawn for the pin-type bond as for the welded bond under 
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Assignment No. 2; however, the effect of heat treatment, not 
included in Assignment No. 2, should be added to these con- 
clusions. 

In heat treatment of rail ends, involving higher temperatures 


than for building up rail ends by electric or gas welding, bonds | 


must be removed if they are to be reused. 

The report is signed by Paul Lebenbaum (chairman), electrical 
engineer, S.P.; J. S. Thorp (vice-chairman), electrical engineer, 
D.L.&W.; B. E. Arias, superintendent telegraph and electrical 
department, National Railways of Mexico; W. P. Bovard, Ohio 
Brass Company; H. F. Brown, assistant electrical engineer, 
N.Y.N.H.&H.; H. H. Febrey, American Steel & Wire Company; 
C. G. Lovell, assistant electrical engineer, C.M.St.P.&P.; H. G. 
McMillan, assistant engineer, N.Y.C.; R. A. Mylius, assistant 
electrical engineer, Virginian; S. R. Negley, electrical engineer, 
Reading ; C. R. Wadham, assistant engineer, electrical department, 
I. C.; L. C. Walters, assistant to vice-president, signal and elec- 
trical, Southern; R. C. Welsh, foreman, office of electrical engi- 
neer, Pennsylvania, and H. P. Wright, assistant electrical en- 
gineer, B.&O. 


Improved Lubrication 
For Traction Motor Bearings 


By taking advantage of an incidental detail of design, a 
considerable reduction in the wear of pinion-end bearings 
on General Electric No. 287 motors has been obtained 
on the Boston & Maine. 

In the view of the motor shown the pinion-end oil well 
is located in the casting below and behind the pinion. 
It so happens that on these motors there is a small cored- 


C-E Type 287-E motor showing location of the cored-out sectio | 


referred to in the article 


out section, the location of which is indicated by the 
curved line. This pocket will hold about a quart of oi. 
Normally, oil for lubricating the bearing is carried up 
from the regular oil well by stranded waste which beats 
against the side of the shaft. On the B. & M., the lubn- 
cation is supplemented by filling the cored-out section 
with oil and carrying four strands of waste from this 
oil to the upper end of the waste in the regular oil wel 
above the point where it contacts the shaft. This proce- 
dure adds a sufficient amount of oil to measurably extend 
the life of the bearing and will put lubrication on 4 
monthly basis for 24-hour switching service. ; 

The scheme was developed by P. J. Hamman, Diesel- 
electric foreman of the railroad. 
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Recently on a midwestern railroad, 
the water level in a Mikado type 
locomotive receded sixteen and 
seven-eighths inches below the crown 
sheet. 

The locomotive, however, was 
equipped with four SECURITY CIR- 
CULATORS, which produced a posi- 
tive flow of water over the center of 
the crown sheet. This protected the 


crown sheet despite the low water, 
and instead of a serious boiler acci- 
dent the only damage was the pull- 


ing of a few radial crown bolts. 


With SECURITY CIRCULATORS 
suitably spaced from flue sheet to 
door sheet, an ample and positive 
flow of water over the entire crown 
sheet is thus assured in the event of 
a receding water level. 
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TON-MILES 


M” TON MILES per unit—per day—per year and for every dollar spent for fuel 
that's the record of General Motors Diesel Freight Locomotives . .. On the Great 


Northern one of the GM Freight Diesels hauls 33 per cent more tonnage with a 25 per cent 
saving in time... On the Missouri Pacific the first GM Diesel broke all existing load and 
speed records on this road... On the B & M a 5400 Hp. GM Diesel cut 3 hours and 35 
minutes off the schedule of a daily freight train in the short distance of 186 miles... On 
the Rio Grande the records show 53.6 more locomotive miles per month, former tonnage 


| handled 13.7 per cent faster and an increase of 45 per cent more gross ton miles per day. 
| * ON TO FINAL VICTORY — BUY MORE WAR BONDS «x 


| ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS CORPORATION LA GRANGE, ILLINOIS, U.S. A. 
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—— NEW DEVICES —— 


Three-Way 
Foot Valve 


A compressed-air foot valve to be used with 
air tools, air cylinders, air chucks, flash 
welders, forging machines, die-casting ma- 
chines, riveting machines, air vises, and all 
other air-operated equipment is announced 
by the manufacturer, Keller Tool Company, 
Grand Haven, Mich. 

On tools where it is desirable for opera- 


Three-way foot valve which is protected against 
accidental operation 


tors to have both hands free it facilitates 
rapid handling of work. Safety for the op- 
erator is assured by the kick guard which 
prevents accidental operation. 

This foot valve is furnished in locking 
and non-locking types. The pedal lock on 
the locking type holds the pedal in the 
open position. A touch of the operator’s 
toe releases the lock. A simple adjustment 
of the lever-locking device prevents engage- 
ment of the operating pedal and changes 
the locking type to the non-locking type. 

The valve mechanism is simple. Nor- 
mally, the valve is closed with the outlet 
side open to the exhaust. When the foot 
pedal is depressed, the exhaust closes and 
line pressure is admitted to the device to 
be operated. Upon release of the pedal, the 
air supply stops and the outlet to the ex- 
haust is again opened. 


Joint Sealing and 
Anti-Seize Compound 


A pipe- joint, stud- and bolt-thread com- 


pound which is composed of a high per- 
centage of superfine metallic lead particles 
suspended in an unctuous medium is recom- 
mended by its manufacturers, I. H. Grancell 
Company, 1601 East Nadeau Street, Los 
Angeles, Calif, for a variety of railroad 
uses. The product is marketed under the 
name Bestolife Lead Seal No. 270 Joint- 
Sealing and Anti-Seize Compound. 

The compound is said to lubricate threads 
as a joint is being made up and permits the 
threads to be cold when drawn together in 
tightening. By reducing friction, the com- 
pound prevents fusion of the threads, galling 
or seizing. Fittings can be drawn up to their 
maximum points and tight shoulder-to- 
shoulder contacts made. The compound is 
not a cement and does not harden on. lines 
carrying steam, air, water or oil. It can be 
applied with a brush and may be left ex- 
posed to the air without any change in its 
characteristics. 

Suggested uses are on staybolts, frame 
connection bolts, firebox studs and bolts, 
threaded parts of superheater units, throttle 
valves and rigging, steam and exhaust pip- 
ing, feedwater heaters, boiler feed pumps, 
injectors, stokers, gages and air-brake lines. 
It can also be used to lubricate rod and link 
pins to prevent wear. 


Shankless 
Twist Drill 


The Republic Drill & Tool Company, Chi- 
cago, is introducing a high-speed drill with 
a continuous flute which is produced by roll- 
forging and hot-twisting and which is driven 
by a removable taper shank or "drill- 
driver." This tool, originally developed by 
an engineer of the Ford Motor Company, 
has been used as a standard for years by 
that company but is only now being manu- 


Drills are inserted in a drill driver and replaced only when worn out. The drill 
driver requires only infrequent replacement 
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factured for use in the general tool market. 
Among the advantages claimed for this 
drill is one of lower initial cost per drill. | 
This is offset somewhat by the cost of drill- 
drivers. The usable portion of the flutes of 
the new drills is from 25 to 40 per cent 
greater than that of conventional high- 
speed, taper-shank drills. The shankless 
drill is tougher and stronger because of its 
heavier web construction and the neck or 
driver end is toughened by heat treatment 
to resist torsional strains. These factors 
contribute to reduced drill breakage. The 
accuracy and concentricity of the drills is 
said to equal that of the conventional types. 
There are 135 sizes of drills between % in. 
and 2 in. diameter which require the use of 
seven different sizes of drill drivers. These 
drivers are hardened and ground tools made 
to withstand severe service and their life is 
equal to that of a considerable number of 
the shankless drills which are used in them. 


iDiesel Air Filter 


The Far-Air Diesel air filter for engin 
intakes announced by Farr Company, 2615 
Southwest Drive, Los Angeles 43, Calif, 
has a capacity of 2,200 to 3,200 cu. ft. per 
minute. As illustrated, the filter, weighing 
4514 lb., is complete and ready for attach- 


Filter for Diesel engine air intakes 


ment. It is composed of four separate filter 
panels of herringbone-channelled fine wire 
screen 2% in. thick. They are mounted with 
spring clips on a steel frame which permit 
easy removal for cleaning or changing while 
the unit is in normal operation. The overall 
size of the unit is 14 in. by 14 in. by 22% 
in., and the actual filter size is 834 in. by 
22 in. by 2% in. 
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U. P. Diesel Goes 1,049,000 Miles 
Without Major Overhaul 


Duset-electric locomotive No. 9-M-1A 
of the Union Pacific, one of six normally 
assigned to its Kansas City-Denver run, 
completed more than 1,049,000 mi. from 
August, 1940, to September 30, 1944, with- 
out a major overhaul and, according to 
present plans, it will not be shopped until 
sometime in 1945. The performance of this 
locomotive follows those of the “City of 
Denver” of the U. P. Chicago & North 
Western, each of which traveled more than 
3,000,000 mi. in eight years without being 
shopped for repairs. 


Construction of Streamliners 
Awaits Release of Materials 


THAT a new era of streamline passenger- 
train construction awaits the release of 
materials and manpower is indicated by 
plans recently disclosed by several railroads, 
including the Great Northern; the Louis- 
ville & Nashville; the Chicago & North 
Western; the Illinois Central ; the Atchison, 
Topeka & Santa Fe; the Chicago & Eastern 
Illinois; the Southern Pacific; the Chicago, 
Rock Island & Pacific ; the Pere Marquette; 
the New York Central and the Northern 
Pacific. 

In some instances, locomotives and cars 
have been definitely ordered while in others, 
the program for the construction of the 
trains may extend over a period of three 
to five years. 


Shop and Equipment 
Programs 


Atchison, Topeka & Santa Fe.—The 
Santa Fe has begun a program for the re- 
building of 1,500 50-ton box cars in its shops 
at Topeka, Kan., because of the manpower 
shortage, which limits the force to 350 men, 
the output per day since November 1 has 
been six cars. 

Chicago, Rock Island & Pacific. This road 
has begun complete reconstruction and re- 
arrangement of its coach yards and shops 
at Chicago, which will be completed at a 
total cost of $1,190,000. Included in the 
project will be the relocation of wheel pits 
and water, air, steam and gas lines, and 
the construction of a new testing labora- 
tory, oil-storage building, steel, machine, 
cabinet, electric, pipe, tin and airbrake 
shops, and office, locker and stock rooms. 
The new yard will have nine service tracks 
separated by concrete platforms and one 
track for handling spare wheels. An auto- 
matic car washer will be installed through 
which trains will pass as they are brought 
into the yard. 

Reading.—The Reading has authorized 
the reconversion of 20 consolidation type 
steam locomotives of 2-8-0 wheel arrange- 
ment into modern 4-8-4 type freight locomo- 
tives in its Reading, Pa., shops at a cost of 
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approximately $2,800,000. New tenders will 
be applied to the engines. Construction is 
scheduled to begin in May, 1945 and the 
program calls for an output of two locomo- 
tives each month. . 

St. Louis-San Francisco.—The trustees 
of the Frisco have been authorized by the 
federal district court at St. Louis to spend 
$549,500 for the purchase of seven Diesel- 
electric switching locomotives. 


Train Communication Tried 
in France 


A 90-MILE test run, featuring end-to-end 
radio communication, was -made recently 
somewhere in France, by an operating bat- 
talion of the Military Railway Service, and 
“encouraging results" now have been re- 
ported by the Office of Director General, 
M. R. S. 

This was accomplished by the use of 
radio, Two 4-lb. “walkie-talkie” sets were 
borrowed from the C. B. S. Signal Section, 
and installed on the front and rear end o 
the train. : 

During a 90-mile round-trip, perfect com- 
munication was maintained all the time, 
except for a few moments while passing 
through a tunnel. At one station during a 
layover, the possibilities of radio for yard 
operations were tried out. It was found to 
be of great value in a switching yard, since 
car numbers could be given directly to the 
operator as they were read off, eliminating 
the written tabulations and delay in carrying 
them from the yard to the operator. Now 
the yard men are reported to favor quick 
adoption of the plan. 


Emphasis on Freight Diesels 
Heavy in '44 


DEvorING a section of the November issue 
of its Monthly Comment on Transportation 
Statistics to Diesel locomotives, the Bureau 
of Transport Economics and Statistics of 
the Interstate Commerce Commission di- 


rects attention to Association of American 
Railroad figures which reveal that the new 
Diesel-electric freight locomotives installed 
by Class I line-haul roads during the first 
nine months of this year showed an aggre- 
gate tractive force in excess of the freight 
steam tractive force added in the same 
period—18.9 million pounds, compared with 
18.5 million pounds. The I. C. C. Bureau 
calls this "relatively heavy emphasis on 
freight service Diesels” the “most interest- 
ing and, perhaps, significant feature of these 
1944 figures from a long run standpoint.” 

The A.A.R. figures show that all Diesels 
installed in the first nine months of this year 
had an aggregate tractive effort of 41.4 mil- 
lion pounds. The I. C. C. Bureau calculated 
that this increment in less than one year 
“was equivalent to approximately 35.3. per 
cent of the entire tractive force of locomo- 
tives of this type reported by Class I line 
haul railways at the end of 1943, after nearly 
two decades of growth." 


Trolley Gives Current for Cook- 
ing on Swiss Dining Car 


DEsPITE a growing raw material short- 
age, and similar difficulties confronting 
Swiss industry, the Swiss Federal Railroads 
attempt to do what they can to modernize 
rolling stock, advises the Official Informa- 
tion Bureau of Switzerland, in New York. 
This agency now reveals that early this 
year, a new type of first- and second-class 
passenger car was inaugurated, which re- 
duced the tare from 40 tons (heavy and 
medium weight coach) to 28 tons. Pri- 
marily intended for use by light express 
trains, these cars cost about 180,000 Swiss 
francs each. 

This bureau also announces a new type 
dining car which is being put in service. It 
features a trolley, whereby current for the 
electric stove in the kitchen is obtained 
directly from the overhead power wire. The 
car weighs 33 tons, 15 tons less than the : 
old cars. 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the November Issue 
Freicut-Carn ORDERS 


Road No. of cars Type of car Builder 
„ erie 3 Diesel-elec. pass. ......... Electro-Motive 
Great Northern .............. 52 Diesel-elec. pass. ......... Electro-Motive 
Missouri Pacific 1,000 50-ton box ............... American Car & Fdry. Co. 


Freicut-Car Inquiries 


Central of Georgia 100-200 50:ton pulpwood. (5552 cath cc Eua seas Sn as 
Chicago, St. Paul, Minneapolis 
O nV ritas 400 SOton: DOE, ß Pio t ares rale ie an 
100 SO Ron Bopper, oana rainn ue trice oa B qe eA 
Grand Trunk Western ........ 500 AU 4L BOR V e er svo Ni wen eae RTE 
Great Northern ............... 500 Sten ld somes aad camen sd eR E ers 
New York Central ............ 1,000? Zn „ E R 
New York, Chicago & St. Louis 500 50-ton box 


PASSENGER-CAR ORDERS 


Road 
Great Northern 


No. of cars 


Cost, $349,220 each. 
motives. 


Type of car 
For 5 trains?... 


Builder 


KAS ROR SA Pd Taft Pullman-Standard 
1 Authorized by -Federal District Court at Chicago. 


For use between Chicago and St. Louis. 


to effect a yearly saving of $25,000. Will release three steam loco- 


2 For ye Builder." The five streamline trains will cost $7,000,000. 


3 For Pittsburgh & Lake Erie. 


(Turn to second left-hand page) 
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BUT IT’S MADE A MILLION STOPS 


are impressed by the stationary freight train equipped with the “AB” 
brake. 

On this 150 car train involving 7527 feet of brake pipe, complete 
with hose and fittings, any conceivable operating condition can be 
simulated and brake performance observed. 

The test train is constantly under use in analyzing brake perform- 
ance, studying train handling for given operating conditions—a never- 


ending search for better brake control. 


75 Years of Pioneering 


WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PA. 


Cars equipped with AB Brakes have an extra margin 
of performance that lets them meet increased require- 
ments. The best way to anticipate the expanding 


needs of tomorrow is to install AB’s today. 


TO PERMIT TODAY’S TRAINS TO 


MOVE AT SHORTER INTERVALS 


WITH HEAVIER LOADS AT HIGHER 


SPEED— SAFELY. 


Railroad men who visit the Westinghouse Air Brake research laboratory 


THIS “TRAIN” NEVER TRAVELED AN INCH... 
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CATERPILLAR TRACTOR. Company.—Lyle 
E. Hill has been returned to the engine sales 
department of the Caterpillar Tractor Com- 
pany, Peoria, III., as head of the depart- 
ment’s railroad power division. Mr. Hill 
has served Caterpillar as a priorities super- 
visor and special traveling representative of 
the purchasing department for the past two 


Lyle E. Hill 


years. In the railroad power division, he 
will contact U. S. and Canadian railroads 
in furthering the sale of Diesel-electric 
switching locomotives, in conjunction with 
the several manufacturers who power their 
locomotives with Caterpillar engines. Mr. 
Hill joined the Caterpillar Tractor Com- 
pany in 1941 after having served for more 
than 19 years with the Chicago & North 
Western. He received his machinist *ap- 
prentice training with that railroad and sub- 
sequently served as a motive-power officer. 


+ 


Briccs CLarIFIER Company; M. N. DAN- 
NENBAUM CoMPANY.—The Briggs Clarifier 
Company has appointed the M. N. Dan- 
nenbaum Company, Houston, Tex., as its 
distributor in east Texas and the Gulf coast 
territory and McGregor & Werner, Inc., 
Washington, D. C., as its distributor in 
Maryland, Delaware, and the District of 
Columbia. : 

* 


NaTIONAL BATTERY CoMPANY.—C. P. 
Judge, an engineer of the Westinghouse 
Electric & Manufacturing Company, with 
headquarters at Wheeling, W. Va., has re- 
signed to become divisional manager of the 
Pittsburgh district of the Gould Commercial 
division of the National Battery Company. 


Leslie E. Howard has been appointed sales : 


engineer for the Spokane and Salt Lake 
City territories of National and A. J. Miller 
has been made sales engineer for the De- 
troit district. 

* 


WonTHiNGTON Pump & MACHINERY 
CorporaTion.—William J. Van Vleck, 
assistant manager of the Philadelphia, Pa., 
district office of the Worthington Pump & 
Machinery Corporation, has been appointed 
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manager of the company's Atlanta, Ga., 
office to succeed Edward Sauverman, who 
has resigned to engage in another line of 
business. C. W. Camp, formerly with the 
Crocker-Wheeler Electric Manufacturing 
Company for 38 years, has become asso- 
ciated with Worthington as consulting engi- 
neer. 
* 


Lima LocoworivE. Works.—Albert Jay 
Townsend, who has been appointed vice- 
president in charge of engineering, as an- 
nounced in the November issue, is a gradu- 
ate of Michigan University with a degree 
in mechanical engineering (1915). He be- 
gan his career with Lima as calculator in 
1917. Following military service as master 
engineer with the American Expeditionary 
Force in 1918, he returned to Lima in July, 
1919, and subsequently served successively 
as chief calculator, mechanical engineer and 
chief mechanical engineer. 


+ 


Lukens STEEL Company.—Herbert B. 
Lewis has been appointed manager, ma- 
chinery division, of the Lukens Steel Com- 
pany and its subsidiaries, By-Products Steel 
Corporation and Lukenweld, Inc. Mr. Lewis 
had been associated with the Brown & 
Sharp Manufacturing Company, Provi- 
dence, R. I., for the past 25 years. 


* 


AMERICAN BRAKE SHOE CoMPANY.—The 
Henry Marion Howe Medal of the Ameri- 
can Society for Metals has been awarded 
to three members of the staff of the Amer- 
ican Brake Shoe Company's metallurgical 
laboratory at Mahwah, N. J., Earnshaw 
Cook, chief metallurgist; J. A. Fellows, as- 
sistant chief metallurgist, and R. A. Flinn, 
assistant metallurgist, for the best paper 
to appear in the Society’s publication 


John S. Hutchins 


“Transactions.” The metallurgists’ paper 
described a quantitative study of the trans- 
formation reaction of steel from high to 
low temperatures as related to heat treat- 
ing practices. 

John S. Hutchins, vice-president in charge 
of sales of the Ramapo Ajax division of 
the American Brake Shoe Company, has 


I= 


been appointed to the newly created posi- 
tion of executive vice-president of the divi- 
sion. Following his graduation from Yale 
University in 1925, Mr. Hutchins joined 
the operating and engineering department 
of Ramapo Ajax. He subsequently served 
in the sales department and was sales man- 
ager for two years before his elevation to 
a vice-presidency. 


Robert Boyd Parker has been appoint 
assistant to the president of the American 


Robert Boyd Parker 


Brake Shoe Company. His duties include 
sales research and coordination, and re- 
sponsibility for liaison between the com- 
pany’s metallurgical and research labora- 
tories and the sales and production stafi: 
of its 59 plants. Mr. Parker was graduate: 
from Yale University. 


* 


REPUBLIC STEEL ConPonATION.— Plans for 
a large expansion in its production ax 
sale of high-strength, low-alloy steels to 
meet anticipated postwar demands for light- 
weight equipment in the transportation fic 
have been announced by the Republic Stee! 
Corporation. N. J. Clarke, vice-presidest 
in charge of sales, stated that Republic ha 
acquired license rights for the manufactur 
of Cor-Ten and Aldecor steels, which i 
will market in addition to its own trade 
marked product, Republic Double Strength 
Steel. Cor-Ten is a patented steel produce 
by Carnegie-Illinois Steel Corporation, ax 
other subsidiaries of the United States Ste 
Corporation, and Aldecor, the result of rc 
search by the Alloys Development Corpor: 
tion of Pittsburgh, Pa., was developed by 
the Republic Steel Corporation. 


* 


AMERICAN WELDING CoMPANY.—M. 4 
Cornish, superintendent, has been appoint 
in full charge of the Carbondale, Pa., pla! 
and office of the American Welding Cos- 
pany, wholly owned subsidiary of the Amer- 
ican Car and Foundry Company. Mr. Co- 
nish joined the plant in February, 1916 
and was appointed assistant superintende™ 
in 1921 and superintendent in 1932. 
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D. J. Murray MANUFACTURING ComM- 
pany.—Henrik J. Eklund has been ap- 
pointed chief engineer of the D. J. Murray 
Manufacturing Company, Wausau, Wis. 
Mr. Eklund has been associated with the 
designing and development of paper and 
pulp mill machinery, both in the United 
States and Finland, since 1933. 

* 


Kropp Force Company.—J. E. White, 
project manager in charge of construction, 
procurement and equipment for the new 
plant of the Kropp Forge Aviation Com- 
pany, Chicago, has been appointed sales 
engineering representative in northern Il- 
linois for the Kropp Forge Company, with 
headquarters in Rockford, Ill. 

* 

AMERICAN CAR AND Founpry COMPANY. 
—Otto Kuhler, industrial designer in the 
railroad field, has been retained by the 
American Car and Foundry Company as 
design engineer of passenger-train car 
equipment for the postwar period. Under 
the arrangement made the American Car 
and Foundry Company will have the ex- 
clusive benefit of his services beginning 
November 1. Mr. Kuhler studied electrical 
and mechanical engineering in European 
schools and is a graduate with a degree in 
mechanical engineering of a prominent 
European technical university. He came to 
the United States in 1922, working in Pitts- 


Otto Kuhler 


burgh, Pa., for a time as a commercial 
artist. He subsequently turned his atten- 
tion to the railroad field and developed a 
design for a streamline locomotive which 
was described in the July 25, 1931, issue of 
the Railway Age and which has since, with 
some modifications, developed into the 
standard for locomotive design. Soon there- 
after, Mr. Kuhler became associated with 
American Locomotive Company and, in 
collaboration with engineers of that com- 
pany and of the Chicago, Milwaukee, St. 
Paul & Pacific, was responsible for the 
styling of the “Hiawatha” trains. He was 
also retained by the Baltimore & Ohio as 
a consulting engineer and supervised the 
conversion of many of the railroad's trains; 
and designed streamline trains for other 
railroads. He also has designed buses for 
the Baltimore & Ohio and for White Motor 
Company, a subway car for the City of 
Philadelphia, Pa., and stations for the Mil- 
waukee and the Rock Island. He is the 
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author of a book for children “On the Rail- 
roads,” and is co-author with Robert S. 
Henry of the Association of American Rail- 
roads of “Portraits of the Iron Horse,” 
which outlines the history of the American 
locomotive. More recently he has been 
actively engaged in the development of 
postwar designs in travel, motive power, 
cars and stations. 


Tuomas MACHINE 
Company.—Charles H. Slaughter has been 
appointed national sales manager for the 
Thomas Machine Manufacturing Company, 
Pittsburgh, Pa. Mr. Slaughter received 
his education in mechanical engineering at 
the Carnegie Institute of Technology and 


Charles H. Slaughter 


the Virginia Polytechnical Institute. He is 
also a graduate of Cumberland University 
with a law degree. He began his industrial 
career as an engineer and designer for the 
American Steel & Wire Company, the Car- 
negie-Illinois Steel Corporation, and the 
Jones & Laughlin Steel Corporation. Mr. 
Slaughter subsequently established his own 
machine-tool agency in Texas. Later he 
became general sales manager of the former 
Wilmarth & Morman Company of Grand 
Rapids, Mich., and general manager of the 
Kent Machine Company, Cuyahoga Falls, 
Ohio. Before joining the Thomas Machine 
Manufacturing Company, he was general 
sales and dealer relations manager for Lib- 
erty Plans, Inc., Hamilton, Ohio. 
* 


CorPERwELD STEEL CoMPANY.—F. E. 
Leib, who has been in charge of the Wash- 
ington office of the Copperweld Steel Com- 
pany, has been appointed assistant general 
manager of sales and C. H. Jensen, as- 
sistant electrical engineer, has been ap- 
pointed electrical engineer of the company. 


Army-Navy E Awards 


DeVilbiss Company, Toledo, Ohio. 
Third award. 

Gould Storage Battery Corporation, 
Depew, N. Y. Second award. 

Koppers Company, American Ham- 
mered Piston Ring Division, Baltimore, 
Md. Third award. 

Silent Hoist Winch & Crane Com- 
pany, Brooklyn, N. Y. Fourth award. 

Union Switch & Signal Company, 
Swissvale, Pa. 


MANUFACTURING 


CaRNEGIE-ILLINOIS STEEL CORPORATION. 
—John A. English, sales engineer of the 
Carnegie-Illinois Steel Corporation, Chi- 
cago, has been promoted to assistant man- 
ager of railroad materials sales. 

* 


Doll. CowPaANv.—The DoAll trade 
school, organized in July, 1941, has moved 
from Minneapolis, Minn., to new and larger 
quarters at 254 North Laurel Avenue, Des 
Plaines, Ill. 

* 


KENNAMETAL, INc.—Bennett Burgoon, 
Jr., for several years representative at Rock- 
ford, Ill., for Kennametal, Inc., Latrobe, Pa., 
has been appointed district manager in 
charge of the company’s Detroit, Mich., 
office, which has been moved to larger quar- 
ters at 5531 Woodward avenue. 

* 


DuRAMETALLIC CorPoRATION.— Samuel A. 
Schaeffer has resigned as vice-president and 
general superintendent of the Clarage Fan 
Company of Kalamazoo, Mich., to become 
active president of the Durametallic Cor- 
poration of Kalamazoo. Mr. Schaeffer had 


S. A. Schaeffer 


served as president and chairman of the 
board of the Durametallic Corporation for 
many years prior to his new association 
in an active capacity. 

* 


O. C. Duryea Corporation.—H. S. Kep- 
pelman, for the past two years assistant di- 
rector—cars, railway transport division of 
the Office of Defense Transportation, has 
been appointed vice-president of the O. C. 
Duryea Corporation, with headquarters in 
New York. Prior to his appointment with 
the O. D. T., Mr. Keppelman was superin- 
tendent, car department, of the Reading, 
with which railroad he had been associated 
in various capacities since 1906. 


GENERAL. ELECTRIC Company.—W. S. 
Leggett has been appointed district manager 
of General Electric Company's transporta- 
tion division, Cleveland, Ohio, to succeed 
the late Fred V. Gantt. Mr. Leggett joined 
the General Electric Company in 1906. 

* 


UwrreEp. States RUBBER  CoMPANY.— 
Herman A. Everlien has been appointed 
general sales manager of the mechanical 
goods division of the United States Rubber 

(Continued on second left-hand page) 
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MERICAN railroading today is de- 

1 manding more of locomotive 
builders than ever before. American 
Locomotive Company is maintaining 
its long reputation for “delivering the 
goods”—in locomotive design and 
construction. Part of an urgent job 
was the 4-8-4 shown above—one 
of ten completed early this year by 
American Locomotive Company for 
the Rock Island. 


Here are the “SPECS”: 


Weight on Drivers 280,000 Ibs. 
Weight of Engine 467,000 Ibs. 
Cylinders ee 26 x 32 ins 
Diameter of Drivers . . . 74ins. 
Boiler Pressure . 270 lbs. 
Tractive Power 67,000 Ibs. 
Tender Type 12-Wheeled 


Locomotive designs developed by 
American Locomotive Company have 
been, are, and will continue to be 
powerful factors in American railroad 
operating efficiency and economy. 
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Company, and Walter F. Spoerl, merchan- 
dise manager. 

Herman A. Everlien began his career as 
a clerk in the sales department of the old 
Revere Rubber Company, Chicago, which 
was later consolidated into the United States 
Rubber organization. He became chief clerk 
in the Revere office, and a salesman in 1913, 
being responsible for all territory between 
Chicago and Hastings, Neb. In 1920 he 


H. A. Everlien 


went to Pittsburgh as a mechanical goods 
sales manager and in 1924 was transferred 
to New York as manager of branch sales. 

* 


BarpwiN LocoworivE Wonks.—At the 
request of the government, the Baldwin 
Locomotive Works is letting out among 
several hundred sub-tontractors, orders for 
parts for locomotives now under construc- 
tion for the government, in order to aid 
small business in many areas and so spread 
employment. The orders call for boilers, 
ashpans, tender frames, dome casings, cabs, 
steam pipe rings, throat jackets, frame 
crossties, spark pipes, valve motion forg- 
ings, cylinders, connecting rods, pipe nip- 
ples, boiler test studs, reverse links and 
others. The great need for locomotives de- 


C. D. Allen 


veloped in early 1943. Since then Baldwin 
has searched the industrial east and middle 
west for firms capable of turning out parts 
for these engines. When a plant has been 
chosen, trained Baldwin men remain on the 
scene to coach executives and foremen, stay- 
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S. W. Moser 


ing as long as is necessary to smooth out 
production schedules. 

S. W. Moser has been appointed Diesel 
service manager for the Baldwin Locomo- 
tive Works, with headquarters at Eddy- 
stone, Pa. G. W. Burnett has been ap- 
pointed eastern regional supervisor of Diesel 
service, also with headquarters at Eddy- 
stone. J. F. Kirkland has been appointed 


W. H. Russell 


western regional supervisor, with headquar- 
ters at 627 Railway Exchange building, 
Chicago. C. D. Allen has been appointed 
transportation sales engineer for the Pacific 
Coast district sales office at San Francisco, 
Calif. C. D. Allen has been in charge of 
inspection and field service for steam and 
electric locomotives for Baldwin at Phila- 
delphia, Pa., for the past three years. Pre- 
viously, he had been associated with the 
Central Vermont, the Canadian Pacific and 
the Canadian National for 12 years and 
with Manning, Maxwell & Moore, Inc., and 
the J. S. Coffin Jr. Company, from 1926 
to 1941. . 

W. H. Russell has been appointed dis- 
trict manager of the southwestern district 
sales office of the Baldwin Locomotive 
Works with headquarters at St. Louis, Mo. 
Mr. Russell was graduated from Illinois 
University. W. H. Russell formerly was 
associated with the Illinois Central for sev- 
eral years, with the American Locomotive 
Company in Cleveland, Ohio, for seven 
years, and, prior to joining Baldwin, with 
the Elastic Stop Nut Corporation of 
Newark, N. J. 


Lee HICCIN SON Corporation; 
INSULATED WIRE & CABLE Company.— 
Lee Higginson Corporation has pur 
all of the stock of the Kerite Insulated Wi 
& Cable Co., Inc., sole manufacturers 
Kerite Insulation, which is used in railr 
power and telegraph services and in s 
marine and electronic applications. 
long-established policies of the Kerite 
pany, and the management responsible 
them, will be continued. 


* 
MT. VERNON CAR MANUFACTURING Cox 
PANY.—George L. Green has been appoi 


vice-president in charge of sales oí 
Mt. Vernon Car Manufacturing Com 


George L. Green 


| 
a division of the H. K. Porter Compari, 
of Pittsburgh, Pa. Mr. Green was formerly 
sales manager, railroad and allied industri 
for the Elastic Stop Nut Corporation. 
is a graduate of Yale University (1931) 2 
subsequently served for ten years with t 
Union Asbestos & Rubber Company, C 
cago, as sales engineer, salesman, and è 
sistant vice-president, railroad sales. 


* 


MErRITT-CHAPMAN & Scott Comm 
TION.—Frederic E. Lyford, trustee of th 
New York, Ontario & Western, has r 


= 


Frederic E. Lyford 


signed, to become assistant to the chair? 
of Merritt-Chapman & Scott Corp. ct 
struction and marine salvage engineers 2X 
contractors. Mr. Lyford was born at War. 
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trly, N. Y, on January 20, 1895, and is 
ı graduate of Cornell University with a 
legree in mechanical engineering (1916). 
de was employed variously as an appren- 
ice ship fitter by the Bethlehem Steel Com- 
"any at Sparrows Point, Md., and as a fac- 
ory inspector by the Allied Machinery 
Zompany at New York until the first World 
Nar when he became a first lieutenant, 
J. S. Army, attached to the air service 
is an observer. In 1919 he rejoined the 
Allied Machinery Company as assistant 
ales manager at New York, and the fol- 
owing year, entered sales promotion work 
or the Tioga Mills at Waverly. Mr. Ly- 


General 


E. J. FEASEY, special engineer in the me- 
thanical department of the Canadian Na- 
tional, has been appointed chief inspector 
of Diesel equipment with headquarters at 
Montreal, Que. 


R. D. Jounson has been appointed as- 
sistant fuel supervisor of the Minneapolis, 
St Paul & Sault Ste. Marie, with head- 
quarters at Minneapolis, Minn. 


E. J. Crawrorp, master mechanic of the 
Chicago & North Western at Clinton, Iowa, 
aas been appointed superintendent of motive 
dower, Western district, with headquarters 
it Chicago. 


J. D. HusnHiN has been appointed rule 
ind mechanical instructor, Southern Ontario 
listrict, of the Canadian National, with 
neadquarters at Toronto, Ont. 


J. M. Prerce, general master mechanic 
of the Kansas City Southern at Shreveport, 
La, has been appointed superintendent of 
machinery, with headquarters at Pittsburg, 
Kan. 


W. M. EwcrIsH, superintendent of mo- 
tive power of the Chicago, Indianapolis & 
Louisville at Lafayette, Ind. has been 
granted a leave of absence to enter military 
service as a colonel. 


Davm R. I. Hourston, general foreman, 
motive power shop, of the Canadian Na- 
tional at Moncton, N. B., has been appointed 
general inspector, mechanical department, 
at Montreal, Que. His jurisdiction covets 
the entire system. 


Pump H. HarcH, mechanical engineer 
f the New York, New Haven & Hartford 
at New Haven, Conn., has been appointed 
general mechanical superintendent, with 
headquarters at New Haven. 


D. F. WirrEv, general mechanical su- 
perintendent of the New York, New Haven 
& Hartford at New Haven, Conn., has been 
appointed assistant general manager in 
charge of engineering, maintenance, and 
mechanical departments, with headquarters 
at New Haven. 
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.headquarters at Noríolk, Va., 


ford began his railroad service with the 
Lehigh Valley as an apprentice instructor 
at Sayre, Pa., in 1923 and in 1925 became 
assistant general machine foreman. Three 
years later he was named special engineer 
to the superintendent of motive power, at 
Sayre, and soon after became special engi- 
neer to the vice-president there. He served 
as examiner for the railroad division of 
the Reconstruction Finance Corporation 
from 1934 to 1936, when he became assistant 
to the vice-president of the Baldwin Loco- 
motive Works. In 1937 he was appointed 


trustee of the New York, Ontario & West- 


ern. 


Personal Mention 


I. I. Sytvester, chief inspector of Diesel 
equipment, Canadian National, at Montreal, 
Que. has resigned. 


S. T. Kunn has been appointed assistant 
to the general superintendent of motive 
power of the New York Central, with 
headquarters at New York. 


L. A. Porter, whose appointment as as- 
sistant general superintendent, motive 
power, of the Seaboard Air Line with 
was an- 
nounced in the November issue, was born 
October 17, 1889, in Culpeper County, Va. 
He is a graduate of Virginia Polytechnic 
Institute (1910) and attended the Uni- 
versity of Edinburgh in 1919. Mr. Porter 
entered railway service in August, 1910, 
with the Seaboard Air Line as a clerk and 


L. A. Porter 


draftsman. From 1912 until 1916 he worked 
successively for the United States Steel 
Corporation and the Richmond Cedar 
Works. He then re-entered the employ of 
the Seaboard Air Line as a draftsman. He 
served as a captain in the 29th Division 
of the U. S. Army in the first World War, 
and was employed at the U. S. Navy Yard, 
Norfolk, from August, 1919, until April, 
1922, when he returned to the Seaboard Air 
Line as a draftsman. In January, 1926, he 
became chief draftsman; May, 1936, me- 
chanical engineer, and in September, 1942, 


. assistant to the general superintendent of 


motive power. 


(Turn to second left-hand page) 


Obituary 


J. W. Suttivan, chairman of the board 
of Skilsaw, Inc., died on October 26 at 
Evanston, Ill, at the age of 73 years. Mr. 
Sullivan became president of the company 
in 1926 and chairman in 1942. 


Fren H. McCase of the McCabe Manu- 
facturing Company, Lawrence, Mass., died 
October 26. 

* 

Enocu Bostrum, who has been associ- 
ated with the Osmose Wood Preserving 
Company of America, Buffalo, N. Y., since 
1935, died October 21. He was the inventor 
of Osmoplastic, a product of that company. 


J. D. WurrE, machinist, has been ap- 
pointed mechanical inspector of the Cana- 
dian National, Atlantic region, with head- 
quarters at Moncton, N. B. 


WiLLIAM NELSON, superintendent of ma- 
chinery of the Kansas City Southern at 
Pittsburg, Kan, has been appointed me- 
chanical assistant to the general manager, 
with headquarters at Kansas City, Mo. 


W. A. BENDER, master car builder of 
the Alton at Chicago, has been appointed 
assistant to the general manager, with head- 
quarters at Chicago. 


PauL V. Garin, assistant engineer of 
tests of the Southern Pacific, has been ap- 
pointed engineer of tests, with headquarters 
as before at San Francisco, Calif. 


R. W. DANIEL, master mechanic of the 
Chicago, Indianapolis & Louisville at La- 


'fayette, Ind., has been appointed acting 


superintendent of motive power, with head- 
quarters at Lafayette. 


E. R. GoRMAN, superintendent of motive 
power and machinery of the Chicago, St. 
Paul, Minneapolis & Omaha (part of the 
North Western System), at St. Paul, Minn., 
has retired. Mr. Gorman was born on 
December 3, 1879, at Gorman Town, Minn. 
He entered railway service in April, 1900, 
as a locomotive fireman in the employ of 
the Chippewa Valley & Northern, a road 
owned and operated by the Arpin Hardwood 
Lumber Company, Bruce, Wis. In Septem- 
ber, 1901, he became a locomotive fireman 
on the Western division of the Omaha. He 
was promoted to engineman and transferred 
to the Northern division in February, 1907, 
but left that company's service in May, 
1908, to go with the Northern Pacific, work- 
ing out of Missoula, Mont. In May, 1912, 
Mr. Gorman was appointed traveling engi- 
neer of the Northern division of the Omaha, 
with headquarters at Spooner, Wis. In 
December, 1915, he became trainmaster of 
the division, and in May, 1917, acting as- 
sistant superintendent of the Western divi- 
sion, with headquarters at St. James, Minn. 
He was appointed permanently to the latter 
position in November, 1917. In 1919 he 
was transferred to the Eastern division, 
with headquarters at Eau Claire, Wis., and 
in 1920 became superintendent of motive 
power and machinery. 
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Let's get GOWN 2 S 


on train communication 


"UNION" 


n TR | > NICATION 


DEPENDABLE voice communication 


“Union” I.T.C. (Inductive Train Com- 
munication) system provides depend- 
able, practicable two-way voice com- 
munication between vehicles on a train, 
between trains, and between trains and 
wayside points. 

It is the only train communication 
system designed exclusively for railrosd 
use, by. men who know railroad needs, 
and proved through years of regulor 
railroad service. 


For ease of maintenance, too, "Union" I. I C. is the answer 


Today’s traffic demands maximum 
availability of locomotives and 
cabooses—they must be serviced 
speedily and efficiently. 


Maintenance of “Union” Inductive 
Train Communication apparatus 
will not introduce any added delay 
to the return of the vehicles to road 
service. It is designed so that the 
time required for terminal checking 
is held to a minimum. 


These are some of the reasons: 


1. Transmitter, receiver, and power 
units are mounted on separate trays 
which slide into the equipment box 
and are locked in place. 


2. Connections are all of the plug-in 


type, firmly fastened to the back of 
the box. Locking the tray in place 
automatically establishes the con- 


- nections; pulling it out automati- 


cally breaks them. 


3. Trays are light enough to be han- 
dled by one man, and are fitted with 
a convenient handle for carrying. 


4, Wiring within the equipment tray 
is coded and arranged in orderly 


fashion for easy tracing. Other ele- 


ments such as resistors are grouped 
together and mounted for convenient 
replacement. Everything is made 
readily accessible. 


So on the score of maintenance, too 
—for dependable train communica- 
tion, Union I. T. C. is the answer. 


UNION SWITCH & SIGNAL COMPANY 


NEW YORK CHICAGO 


SWISSVALE [od PENNSYLVANIA 


ST LOUIS 


SAN FRANCISCO 


Pepro C. Moraes, who resigned in 1943 
as general superintendent of motive power 
and machinery of the National Railways 
of Mexico, has returned to his former posi- 
tion, with headquarters as before at Buena- 
vista Station, Mexico City, D. F., succeed- 
ing Santos Fierro, who has been assigned 
to other duties. Mr. Morales entered rail- 


Pedro C. Morales 


way service in 1894 as an apprentice in the 
employ of the Inter-Oceanic at San Lazaro, 
and in 1897 he went with the National de 
Tehuantepec as a foreman, later becoming 
master mechanic. In 1903 Mr. Morales went 
with the National Railways of Mexico 
where he held several minor positions until 
1911 when he was appointed assistant gen- 
eral superintendent of motive power and 
machinery, with headquarters at Mexico 
City. In 1913 he became general superin- 
tendent of motive power and machinery, 
with headquarters at Mexico City. He re- 
signed from this position in 1916; returned 
to it in 1920; resigned again in 1925 and a 
few months later was again appointed gen- 
eral superintendent of motive power and 
machinery. In 1935 he retired; in May, 
1941, was appointed to his former posi- 
tion; in January, 1943, resigned, and on 
September 1, 1944, again reappointed. 


Orro J. Pnorz, superintendent of motive 
power of the Chicago & North Western 
at Chicago, has been appointed superintend- 
ent of motive power and machinery of the 
Chicago, St. Paul, Minneapolis & Omaha 
(part of the North Western System), with 
headquarters at St. Paul, Minn. A sketch 
and photograph of Mr. Protz appeared in 
the December, 1943, issue of the Railway 
Mechanical Engineer at the time of his ap- 
pointment as superintendent of motive power- 
at Chicago. 


J. C. Stump, superintendent of motive 
power of the Chicago & North Western at 
Chicago, has been transferred to the North- 
ern district, with headquarters at Chicago. 


Master Mechanics and 
Road Foremen 


F. L. BAKER, assistant master mechanic 
of the Chicago & North Western at South 
Pekin, Ill, has been appointed master me- 
chanic, with headquarters at Chadron, Neb. 
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W. Stewart has been appointed district 
master mechanic oí the Manitoba district 
of the Canadian Pacific, with headquarters 
at Winnipeg, Man. 


B. B. Barrett, assistant master mechanic 
of the Louisiana & Arkansas, has been ap- 
pointed master mechanic, with headquarters 
as before at Minden, La. 


J. M. JEFFREY, general ‘enginehouse fore- 
man of the Illinois Central at Chicago, has 
been appointed assistant master mechanic, 
with headquarters at Markham (Chicago). 


H. P. Cox, master mechanic of the Chi- 
cago & North Western at Chadron, Neb., 
has been transferred to the position of mas- 
ter mechanic at Clinton, Iowa. 


A. J. PENTLAND, district master mechanic 
of the Manitoba district of the Canadian 


Pacific, with headquarters at Winnipeg, 


Man., has retired. 


Car Department 


Harvey A. Harris, whose promotion to 
master car builder of the Alton, with head- 
quarters at Chicago, was reported in the 
November issue, was born at Renick, Mo., 
on September 11, 1893, and entered railway 
service on July 1, 1912, in the car depart- 
ment of the Wabash at Moberly, Mo. He 
later served as car repairer and car inspector 
until January, 1916, when he became joint 
interchange inspector of the Alton and Mis- 
souri-Kansas-Texas. In January, 1922, he 
became car foreman of the M-K-T, and in 


Harvey A. Harris 


the following year car foreman of the 
Alton, serving at various terminals. In 
June, 1925, Mr. Harris was appointed gen- 
eral freight car foreman at Bloomington, 
Ill.; in October, 1931, general car foreman, 
and in 1942 general foreman of the car de- 
partment. 


. Shop and Enginehouse 


Tuomas P. Ducan has been appointed 
general supervisor, boiler inspection and 
maintenance, of the Delaware & Hudson. 


R. W. BLACKBIRD, general inspector of 
shop methods, Canadian National, at Mont- 
real, Que., has retired after nearly 49 years 
of continuous service. 


H. AsxEw, foreman in the tin and pipe- 
fitters' shop, car department of the Canadian 


National at Point St. Charles (Montreal), 
has been appointed general inspector of shop 
methods with headquarters at Montreal, 


Que. 
Obituary 


WILLIAM M. ANDERSON, who retired in 
1937 as master mechanic of the Chicago, 
Milwaukee, St. Paul & Pacific, with head- 
quarters at Lewiston, Ment., died recently 
at San Diego, Calif. 


| Trade Publications 


Copies of trade publications described 

in the column can be obtained by writ 

ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. | 


Precision Latnes.—South Bend Lathe 
Works, South Bend 22, Ind. Catalog 100-D, 
illustrated in color, has sections on toolroom | 
lathes; quick-change gear lathes; large 
swing lathes; plain change gear lathes: 
turret lathes; attachments, features, and 


specifications. | 
+ 


Cuttinc TooLs.—Robert H. Clark Com- 
pany, 9330 Santa Monica Boulevard, Bev- 
erly Hills, Calif. Catalog No. 44 descrip- 
tive of entire line of Clark adjustable cut- 
ting tools, with diagrams and illustrations 


of actual operations, specifications, and 
prices. 
* 
BokIN G, DRILLIN G AND MILLING Ma- 


CHINES.—The Ohio Machine Tool Com- 
pany, Kenton, Ohio. Bulletin 1000—Ohi: 
Dreadnaught horizontal boring, drilling ax 
milling machines, illustrated. 

* 


Switcu1nc Locomotives. — Fairbanks, 
Morse & Co., Chicago. Eight-page bulletin 
and folder. Contains complete general speci- 
fications for F-M 1,000-hp. 120-ton Diesel 
switching locomotives, plan and elevatio: 
drawings, also a calculated performance 
chart showing the power consumption ani 
tractive force developed at various speeds. 

* 


MACHINE LUBRICATION INSTRUCTIONS.— 
The Cincinnati Milling and Grinding M2- 
chines, Inc, Cincinnati 9, Ohio. Sixty- 
two-page booklet of lubricating instructions 
and specifications for Cincinnati milling, 
grinding, broaching and lapping machines. 
Lubrication diagrams. 

* 


"HARDSTEEL" Toors.—Black Drill Com- 
pany, Division of Black Industries, 140) 
East Two Hundred Twenty-Second street, 
Cleveland 17, Ohio. Twenty-four-page il- 
lustrated manual containing revised tables 
on drilling speeds recommended for drill- 
ing hardened steels, amplified instructions 
on the correct procedure for wet and dry 
drilling, and complete new information ca 
the application of Hardsteel in tool bits 
and tool tips used in machining hard, tough 
steels and abrasive copper and aluminum 
alloys. 


Railway Mechanical Engineer 
DECEMBER, 1944 


— — — — — 


Smooth Action 


Maximum 


Shock Absorption 


NATIONAL M-17-A DRAFT GEAR 
2296 long 
A.A.R. Approved 


NATIONAL M-50-B DRAFT GEAR 


Long Life 9014” long 
A. A. R. Approved 


Low Maintenance 


High Protective Capacity 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 


General Offices: CLEVELAND, OHIO 
Soles Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco 


Works: Clevelond, Chicago, Indianapolis, Sharon, Pa., Melrose Park, Ill. 
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RAILROAD MEN REALIZE THE NEED FOR STILL 
IN TRANSPORTATION SERVICE FROM 


Help for Froper Can 
Shops, Maintenance. 


NEW PRODUCTS, CONSTANT RESEARCH FOR 


Contest Lace, OF AMERICAN RAILROADS! 


l New Diesel Lubricants and Fuels: Socony- 
Vacuum pioneered Diesel lubrication and has 
kept ahead of Diesel development with new Gargoyle 
Lubricants to meet today's severe service. 


Gargoyle Line for Steam Locomotives: 

Socony-Vacuum's complete line of Gargoyle 
Lubricants includes the correct oil or grease for every 
moving part in every type of steam locomotive. 


* Trucks, Buses, Autos: On proved, low- 
cost performance, Socony-Vacuum’s automo- 
tive lubricants have become favorites of truckers, bus 
operators and motorists. They're dependable pro- 
tection for railroad *'feeder'" equipment. 


l Complete Line of Shop Lubricants: Through 
78 years’ experience, Socony-Vacuum has de- 
veloped correct Gargoyle Lubricants and correct 
S/V Cutting Fluids and Rust Preventives for every 
machine and operation in your maintenance shops. 


i Lubrication Research: Socony-Vacuum Re- 
search Laboratories are constantly improving 
present products and developing new products to 
help increase the efficiency of your operations and 
preserve your hard-working equipment. 


Engineering Service: Socony-Vacuum has a 
staff of experienced railroad lubrication engi- 
neers whose sole responsibility is to work with you on 
your problems. Their recommendations are backed 
by the greatest lubrication experience in the world. 
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GREATER EFFORT TO GET THE UTMOST 
THE RAILROAD PLANT. HERE'S... 


of Rolling Stock, 
of-Way Equipment! 


Socony-Vacuum’s 


78 Years of 


Lubrication Experience 


is at Your Service! 


AR BETTER than anyone else, you rail- 
Fiad men yourselves realize the tremen- 
dous job still to be done by American rail- 
roads. You’ve stated it concisely and clearly 
in your messages to the public, as expressed 
by your Association of American Railroads: 

“The road ahead calls for still more effort, 


still closer cooperation, in getting the utmost 
transportation service out of our railroad 


plant.” 


Socony-Vacuum is assisting you in this 
greater effort, by giving you this closer co- 
operation to help solve your greatest problem 

* —the preservation of your present railroad 


facilities and equipment. 


To protect and lengthen the life of your 
rolling stock, our railroad lubrication engi- 
neers are offering you the highest quality oils 
and greases for every moving part— backed 
by the greatest lubrication experience in the 
petroleum industry. 

For puzzling lubrication problems arising 
in your over-worked shops, these same men 
are at your service with the most complete 
line of industrial lubricants in the world. 
Back of them, Socony-Vacuum laboratories 
are working day and night on current rail- 
road needs. 

And for vital maintenance-of-way equip- 
ment automotive-type Diesels and heavy- 
duty gasoline engines— your Socony-Vacuum 
representative offers the famous Delvac 
Series Oils, now serving the armed services 
on every front. 

All of these Socony-Vacuum Services and 
products are proving invaluable in your 
present war effort. And when peace comes, 
they'll be just as essential in your carefully 
laid plans to keep maintenance and lubrica- 
tion costs to a minimum. We invite you to 
take full e of them. 


Socony.Vacuum OIL Co., INC 


Standard Oil of New York Division * White Star Division * Lubrite Division * Chicago División «* White Eagle Division Wadhams Division 
Magnolia Petroleum Company * General Petroleum Corporation of California 
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Molybdenum cast steels make 
tough, wear-resistant parts. 
Our data on practical analyses 
are always available. 


CLIMAX FURNISHES AUTHORITATIVE’ ENGINEERING | E MOLYBDIC OXIDE, BRIQUETTED OR CANNED? 
DATA ON MOLYBDENUM APPLICATIONS. est FERROMOLYBDENUMe“CALCIUM MOLYBDATE" 
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ON THE ROCK ISLAND 


How Alco-G.E. Diesel-electrics Have Been 
Winning the Rock Island’s Endorsement 


— First 1000-hp Alco-G.E. switcher placed in service 
— Three 2000-hp road locomotives placed in service on famous "Rockets" 


— Another 2000-hp road locomotive and the first four 1000-hp road 
switchers. In 1949, these road switchers were released to the U.S. govem- 
ment for overseas duty ne = 


— Four more 1000-hp switchers 
v Six more 1000-hp road switchers 
(As of March 1) — Another five 1000-hp road switchers 


| AMERICAN LOCOMOTI\ 
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Ox two Rock Island operations—totaling 
525 miles—four 1000-hp Alco-G.E. units are han- 
dling the entire motive-power job: switching, ac- 
cumulating trains, and hauling them on the road. 

One result of this versatility has been the release 
of seven steamers for other work and the elimina- 
tion of the cost of maintaining servicing stations 
for them. One terminal, on each operation, ade- 
quately cares for all the fueling, inspection, and 
maintenance needs of the diesel-electrics. 

Because they are designed for combination road 
and switching service, the Rock Island makes 
full-time use of their 97 per-cent availability. On 
road trips, these 1000-hp diesel-electrics haul 1350- 
ton trains up long, curving grades of more than one 
per cent. Between road trips they are kept busy on 


These Features Adapt Alco-G.E. Diesel-electrics 


EXCELLENT VISIBILITY from cab for 
fast, accurate, and safe switching 


; Alco-G.E. road switchers, available 97 per cent 

pf the time, slash motive-power requirements and 
speed up freight schedules; also reduce engine- 
house expense. 


switching jobs. At both types of work they are 
making such effective savings in time that freight 
schedules have been speeded up—despite an in- 
crease in traffic. : 

The substantial savings produced by the Alco- 
G.E. diesel-electrics on the Rock Island indicate 
how efféctively you can use them to speed present 
war traffic and at the same time lower your oper 
ating cost to meet future competition. 

Our engineers will be glad to survey your system 
and give you the benefits of our combined total of 
more than 150 years of railroad experience. And 
because we build all three types of motive power— 
,diesel-electric, electric, and steam— we can im- 

partially recommend the one which is economically 
best suited to your particular needs. 


Particularly to Road and Switching Service 


TRAIN-HEATING FACILITIES for 
comfortable passenger service 


SWING-BOLSTER TRUCKS and 40- 
foot truck centers for a smooth ride 


GENERAL ELECTRIC 


3-86-9580 


23496 Nickel Steel locomotive rods, 
one bent cold to show ductility. 


auewcreo ano ewer | EXCEPTIONAL DUCTILITY 


NICKEL STEEL WITH 


FORGINGS COMBINE HIGH TE NSILE 5 TRENG TH 


Composition and Typical Properties of Normalized Quenched and Tempered 234% Nickel Steel Rods 


ANALYSIS 


7 


Sul. Sil. 


2 


Moin Rod 92900 110000 25.0 64.4 31 78 027 026 25 275 
Main Rod 86500 104500 25.5 65.6 32 86 034 032 29 249 
Main Rod 86360 104400 26.0 64.8 32 86 034 032 29 2.69 
Main Rod 87850 102350 «26.0 66.2 31 89 037 025 32 2.69 
Front Rod 86000 102250 25.0 ot 29 82 035 027 24 271 
Front Rod 83900 104250 25.0 66. 29 82 035 027 24 271 
Front Rod 86850 104250 27.0 66.1 32 86 035 025 30 2.65 
Front Rod 89500 107050 25.5 65.6 32 86 035 025 30 2.65 
Back Rod 89500 107650 25.0 62.7 30 79 030 025 22 271 
Back Bod 87500 106450 25.0 65.4 29 82 035 027 -24 271 
Back Rod 87000 105600 25.0 65.4 29 82 035 027 24 271 
Back Rod 88150 104850 26.0 66.8 29 82 035 027 24 271 


The above table compiled by the American Locomotive Company 
shows the chemical compositions and mechanical properties of some 
normalized, quenched and tempered nickel steel front, main and back 
rods recently produced as replacement rods for locomotives being 
speeded up and rebalanced. These values are typical of replacement 
rod forgings recently tested by that company. 

Quenched and tempered nickel steel forgings provide high tensile 
strength and ductility, combined with unusual toughness and high 
fatigue strength—qualities which tend to obviate breakage and assure 


long, trouble-free service when employed in heavy duty machinery * MV, > 4 7 * | 
and equipment. / C. 2 | 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N.Y. 
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Catalog “C 
makes it easy for | 
you to get bookles | | 
and bulletins on i+ | 
J dustrial applications | 
J of Nickel, metallurg | 
cal data and working | 
J instructions, Why no | 
] sendforyourcopytodoy! | 
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posed falin DIESEL 


a Major Locomotive Advantage 


Ins opposed- piston Diesel which 
powers Fairbanks-Morse Locomotives: 


1. Provides 2000 horsepower. Thus a 
6000-horsepower locomotive requires 
only three Diesels. 

2. Is simple . . . has relatively few 


small parts . . . requires few adjust- 
ments. . is quickly serviced. 


3. Is efficient... uses only .37 pounds 
of fuel per brake-horsepower-hour. 


4. Is dependable . . . so dependable 
that the U. S. Navy has specified it 
repeatedly for that most exacting 
service — powering submarines. 
Fairbanks, Morse & Co., Fairbanks- 
Morse Building, Chicago 5, Illinois. 


BUY MORE WAR BONDS 


(9 1944. Fairbanks, Morse & Co. 


SUPERIOR 


3-WAY FLUE ROLLER 


This Tool Saves 80 per cent 
in Time and Labor 


EXPANDS 
PROSSERS 
FLARES 


at One Time 


Available 
Prompt Shipm 


The use of the Superior 3-Way Flue Roller 
assures even expansion, a tight joint and 


correctly formed contours — quickly and 


economically. 


The rolling action expands the tube in the | 
sheet, forms a prosser on the water side | 
and flares the end of the tube in ow 
operation. The expansion and prosseringis | 


accomplished without scoring the tube. 


Prevents Flues From Becoming Distorted 
Eliminates Fire Cracking in the Firebox End 
Eliminates the Hazard of Flying Chips 


SUPERIOR RAILWAY PRODUCTS CORP. 
7501 Thomas Boulevard, Pittsburgh, Penna. 


W. 0. MARTIN CADE- DWYER COMPANY ROSS ANDERSON BEN H. LOBDELL THE HOLDEN CO 
eet 683 Atlantic Aven Stuart Cou 736 St — A 


822 So. Twenty-third Stree ue rt Building 539 W. Olney Avenue 
FORT SMITH, ARK. BOSTON, MASS. RICHMOND, VA. PHILADELPHIA, PA. MONTREA N 
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LESLIE REGULATING VALVES of the spring-loaded internal pilot, 
piston-operated type, have served the most prominent railroads in 
the country for many years. Typical railroad applications of our 
equipment are: heating passenger coaches with steam from the 
Ocomotive, heating cars in coach yards, train sheds and auxiliary 
Ocomotive appliances, steam-heating of offices, control towers, 
wash-rooms and shops, controlling steam or compressed air used 
n operating machinery, oil-burning equipment, etc. 


JNFAILING DEPENDABILITY of Leslie Regulators, due to extremely 
gh standards: of materials, workmanship and inspection, is the 
Mimary consideration in their selection by railroad engineering 
officials. 


ESLIE-TYFON WHISTLES are also widely used on American rail- 
‘oads. Their powerful, clear-cut tones and long lasting qualities, 
assure effective and uninterrupted performance and give them the 
deal qualifications for railroad service. 


LIE CO. LYNDHURST  — — NEN NEW JERSEY 
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The smallest piston ring we make 
(you couldn't get it on your little 
finger) is used in the watch-like 
mechanism of the torpedoes that 
are helping to snip Japan’s lifeline. 

The largest piston ring we make 
(it's over 30 feet around) has done 
and is doing duty on over three- 
fourths of the Liberty ships whose 
wakes are writing V’s for Victory 
all over the Seven Seas. 

And in between these two ex- 
tremes are 30,000 other types and 


Von Der Horst Process 


Buy Extra War Bonds—and Keep Them! 


sizes of piston rings—for which 
we have patterns in our foundry. 
This tremendous range of ring 
patterns, always available, made 
American Hammered a unique 
source of supply for the most di- 
versified requirements. 

Another important service asset 
is know-how . . . and that has been 
strikingly expanded during the 
war years. The PORUS-KROME* 


RAILWAY 


Journal Lubricators 


“The Proof of the Pudding 
is in the EATING". . . 


TAARAT 


Weight on Drivers 286,900 Ib. — Total Weight of Engine 479,300 Ib. 


Hennessy Mechanical Journal Lubricators are in use on 35 railroads in United States ond Canada; 
as well as in numerous foreign countries. 


IENNESSY LUBRICATOR CO. Inc. 


S WEST STREET NEW YORK 6, N. Y. 


Style A-6-A 


HOLLAND 


Uncle Sam 
Uses Volute 
Springs on 


Many Tanks. SNUBBER SPRINGS 


Signal Corps Photo Éx E 4 è 
Absorb excess shocks otherwise trans- 


I I H | mitted to the car, lading and track, 


eOIMPIRIN, * 


332 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS 
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His "BIG GIRL“ can po THE JOB ALONE! 


THIS BIG Pennsylvania passenger locomotive was designed to make 
the long, fast haul from Harrisburg to Chicago. Heavy trains and 
hills often made two locomotives necessary to maintain schedules— 
but this big girl can do the job alone. 

NarioNAL Seamless Boiler Tubes have given excellent service 
under the most severe conditions. Case histories in other locomotives 
show that NATIONAL Seamless Tubes ( Walls Without Welds) have 
lasted 1% to 2 times as long as the type of tubes used before. 

Where cinder cutting is severe, NATIONAL seamless heavy ended 
tubes have proved to be the answer to this troublesome problem. 
The thicker metal at the firebox end gives longer life, cuts down 
replacements and allows more miles on the rails. 

On retubing jobs, the easy workability of NATIONAL Seamless 
boiler tubes saves hours of time and gets locomotives back in service 
that much quicker. Considerable less splitting waste is encountered 
at end of NATIONAL tubes during rattling operations. 

All NATIONAL Seamless Boiler Tubes are made from completely 
killed, i.e., thoroughly deoxidized steel and therefore have better 
creep properties at high temperatures, while the uniform density, 
freedom from laminations and sound metal structure of deoxidizied 


steel provides superior heat transfer characteristics. Every tube is Retubing three bows quicker is a common experience 
completely annealed. We will be glad to send you our bulletin. AT ee O EE ca uic ee 


NATIONAL TUBE COMPANY 


Pittsburgh, Pa. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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SERVING THE . 


SERVICE STATION 


detnr is A 
100-OCTANE UNIT 
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SINCLAIR 


x Refinery „ Terminal 
— pipe Line product Line 
. 


XC 2 i 
R "CAT" CRACKE 
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Typical Sinclar Refinery, Transportation and Distribution Units. 


SINCLAIR produces oil from more than 8000 
wells located in the United States and 
Venezuela. 

MANUFACTURES all types of petroleum 
products in 10 modern refineries processing 
90,000,000 barrels of crude oil annually. 


DISTRIBUTES petroleum products through 
2000 wholesale bulk plants which also service 


a network of many thousands of Sinclair | 
Dealer stations. 


PRODUCES basic material for manufacture of | 
synthetic rubber in one of the largest butadiene 
plants in the United States. 


PRODUCES highly specialized lubricants and | 
fuels which are used by more than 150 
American Railroads. 


Sinclair is America's outstanding manvfacturer of lubricants. 


SINCLAIR REFINING COMPANY, 


RAILWAY SALES, 


72 


NEW YORK * CHICAGO * SAINT LOUIS * HOUSTON 
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FOR SAVING WEIGHT WITHOUT LOSS OF STRENGTH 
—No Other Material Can Equal ALLOY STEELS 


Cut weight and you increase the 
potential for speed, for greater pay- 
load and for reduction in haulage 
power needed. Cut weight and you 
increase the potential for profits,too. 


As a means for saving weight in 
equipment of every type, without 
loss of strengtb, no other material 
can equal alloy steels. 


Alloy steels provide highest strength- 
to-weight ratios—hence, they may 
be used safely in smaller sections 
to reduce weight or to reduce area 
of parts or equipment. 


They possess highest degrees of 
hardness—and thus provide the 
resistance to wear essential to long 
service life, and low maintenance 
cost in moving parts. 


Alloy steels are exceptionally tough, 
too. They resist severe shocks and 
concentration of stresses. And they 
also resist corrosion, fatigue, heat 
and cold. 


Republic— world's leader in the 


2 


production of alloy steels is ready 
to offer you its unequalled expe- 
rience in obtaining the maximum 
benefits from these fine steels. Name 
the date and we'll gladly send a 
metallurgist to talk to you. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division · Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 


Berger Manufacturing Division e Culvert Division 
Niles Steel Products Division eSteel and Tubes Division 
Union Drawn Steel Division » Truscon Steel Company 
Export Department: Chrysler Building, New York17, N. Y. 


Also Carbon and Stainless Steels Sheet£ Plates Pipe -Upson Bolts Num and Rivers SZieetunte Boller Tubes 
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How: 


ENEMIES of METALS 


are being defeated in typical uses by Inco Nickel Alloys 


ABRASIVE SCALE particlesham- 
mer at the seats of blow-off 
valves...corrosive and erosive 
hot waters add their destruc- 


tive force. Yet the first Monel . 


trim on a T.Z. valve used by 
the New Haven was still in ser- 
vice after 12 years! A recent 
count showed 272 of 331 New 
Haven locomotives equipped 
with Monel-trimmed T.Z. 
valves. A New Haven execu- 
tive writes“... The Monel seats 
have given very satisfactory 
service... very few have been 
renewed...” INCO Nickel al- 
loys defeat abrasion. 


CORROSIVE WATERS cannot 
harm the fine (.006") wires 
that form the Knit Metal Mesh 
feedwater filters used by the 
Vermont Central R. R. The 
14” x 20” pads provide 15,000 
square inches of filtering sur- 
face with a million meshes to 
snare dirt, scale and oil from 
the feedwater. They are easily 
cleaned with steam or any or- 
dinary solvent ... resist break- 
age and corrosion because they 
are knit of strong, tough, cor- 
rosion-resistant MONEL.INCO 
Nickel alloys defeat corrosion. 


FATIGUE . . . 100,000,000 flexings a 
year must be withstood by the 
spring pendulum used in the Code 
Transmitter built by the Union 
Switch and Signal Company. The 
transmitter, operating directly 
through track rails to wayside sig- 
nal, engine cab signal, or both, 
shows traffic conditions on the 
trackage under its control: The 
spring which vibrates as much as 
100,000,000 times a year is made 
of fatigue-resistant “Z” Nickel. In 
years of service, not one “Z” Nick- 
el transmitter spring has worn out. 
INCO Nickelalloys defeat fatigue. 


EROSIVE STEAM, direct from the locomotive boiler, blasts 
with full force at the inner cylinders of steam separators, 
often causing failure in as little as 3 months. Over 4 years 
ago, the Dri-Steam Products Co. fabricated a new-type 
separator of Monel. Since then, with more than 300 in 
service, not one Monel separator has failed! In addition to 
long life, the Monel separator costs 30% less... weighs 
only half as much as separators made of the metal former- 
ly used. INCO Nickel alloys defeat erosion. 


TEMPERATURES TO 750° F.... more 
than 200?F. beyond the limit 
usually considered reasonable for 
bronze valves...and pressures to 
400 psi. had to be handled by 
valves in Burlington Engine No. 
3012, built in 1935. Walworth 
built valves with all-Monel bodies 
were installed. Now, after more 
than 1,150,000 miles of service, 
the majority of the original Monel 
valves are still at work. Burling- 
ton states: *Monel valves are one 
of the few foolproof parts of a 
locomotive." INCO Nickel alloys 
defeat high temperatures. 


HEAVY STRESSES, corrosive gases and abrasive grit gang 
up on locomotive boiler feed pumps. Sending 110 to 200 
gallons of water into the boiler at a rate of 74 to 80 strokes 
per minute, the pump must withstand heavy stresses. The 
rods are exposed to grit, sleet and corrosive gases. Linings 
must retain a smooth highly polished surface. Since 1922, 
Worthington Pump & Machinery Co. has been making 
vital parts of these pumps from Monel. INCO Nickel alloys 
defeat heavy stresses. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 
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ENGINE-DRIVEN 
EQUIPMENT 


@ America’s greatest streamliners 
have luxurious comfort—cooling 
and lighting—continuous and uni- 
form —supplied by Waukesha 
Engine-Driven Air Conditioning 
and Generator Units. 

Stepped-up operating schedules 
and super-comfort have captured 
the cream of America’s passenger 
traffic for these great trains. Wau- 
kesha, light, economical, depend- 
able, engine-driven units make an 
important contribution to this op- 
eration. 

They are independent of train 
movement, weather conditions or 


REFRIGERATION DIVISION 


Waun MOTOR eee eee e WISCONSIN 


location—impose no parasite load 
on the locomotive—are entirely 
automatic and serve on demand. 

Nearly a decade of outstanding 
service, with millions of miles of 
operation, have tested and proved 
this Waukesha equipment. The ex- 
perience and recommendations of 
railway men directly concerned with 
its operation and maintenance have 
resulted in added refinements and 
improvements, As soon as manufac- 
turing authority is granted, this 
equipment will be in production 
and available for your requirements. 
Write us today. 


Iú what goes on INSIDE that counts 


Do] ee 


Inside an engine, little 


things make a big difference 


TAKE piston rings of identical design. Variances in 
width, thickness, diameter, flatness, or circularity, may . 
be so little that they cannot be detected by the naked 
eye. Yet, inside an engine, these little things can affect 
performance as much as 50 per cent or more. 

Pedrick precisioneered piston rings deliver full power 
for longer life because they are precise in every way. 
Precision of dimensions and characteristics is assured 
by special manufacturing processes, developed through 
long years of experience . . . and by constant checking 


America's No. 1 Christmas Gift — 
A WAR BOND 
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“Comparator” greatly magnifies ring ends to 
make possible precision-check of all angles 


by our carefully trained laboratory technicians. 
In locomotive air pumps, motor-driven air com- 
pressors, maintenance-of-ways equipment, auxiljary 
locomotive equipment, mechanical stokers, and all 
types of Diesel, gas and oil engines, you'll find Pedrick 
precisioneered piston rings giving extra-long, trouble- 
free service. i 
. WirkENING Manvuracrurine Co., Philadelphia 42, 
Pa. In Canada: Wilkening Manufacturing Co. (Can- 
ada) Ltd., Toronto. 


frecisioneered PISTON Rs 
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TYPICAL 
DIESEL 


LUBRICATION 
PROBLEMS: 


5. Liner Wear 


Wear on Diesel liners is commonly con- 

tentrated in the high-temperature belt 

the combustion chamber. This is 

ly attributable to the inherent in- 

ity of most lubricating oils to "wet" 
metal surfaces. 


Unlike spark ignition engines in which 
a partial vacuum in the combustion 
space during the intake stroke assists in 
awing oil toward the upper compres- 
ion rings, Diesels operate at or above 
pheric pressure in the combustion 
| which tends to drive oil away from 
E 
lt is imperative then to prevent rela- 
lively dry operation in the top piston 
ting high-temperature area for the lu- 
bricant to have high-temperature ad- 
hesion characteristics. 


To achieve this high adhesion factor 
under all operating conditions in RPM 
DELO Diesel Engine Lubricating Oil, 
a special compounding material was 
added. With this additive, RPM DELO 
will not run away from hot surfaces, 
thus preventing metal-to-metal contact 
on hot-running engine parts. 


Atypical example of the effectiveness of 


RPM DELO in preventing liner wear is 
offered by the Chicago, Rock Island and 
Pacific Railroad. One of its “Rocket” 


Liner from Rock Island "Rocket" engine 
showing wear of only .001 in. after 157,076 
miles on RPM DELO without an oil change. 
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These charts of one of the tests required by the Army in certifying oil for use in combat equip- 
ment, graphically illustrate (right) marked increase of liner wear in upper cylinder zone due to 
inability of straight mineral oll to provide full lubrication of this high-temperature area; and 


(left) reduction of liner wear by ability of RPM DELO to stick to these hot spots. 


Diesel powered locomotives ran 157,- 
076 miles on RPM DELO without an oil 
change, with liner wear of only .001 in. 


Other causes of liner wear minimized by 
RPM DELO include; 


1. Corrosion caused by carbonic and 


other acids at low temperatures. 

2. Scuffing of liners from rocking of 
piston rings: in worn grooves. 

3. Scoring and scratching of liners due 
to stuck piston rings. 


Reducing liner wear to a remarkable 
degree is but one of RPM DELO'S advan- 


tages in solving Diesel engine mainte- 
nance problems. Its other properties 
include: The ability of RPM DELO to 
eliminate ring sticking, to stop exces- 
sive deposits on rings and ports, and to 
prevent bearing corrosion, 


RPM DELO has world-wide distribution 
and is marketed under the following 
names: RPM DELO, Caltex RPM DELO, 
Kyso RPM DELO, Signal RPM DELO, 
Sohio RPM DELO, and Imperial RPM 
DELO (concentrate). Ask your Diesel 
engine manufacturer or distributor for 
the RPM DELO supplier in your vicinity. 


Write om your letterhead for free booklet on RPM DELO, 
Standard of California, Dept. T-12, San Francisco, California 


STANDARD OF CALIFORNIA 


LEM'S SET ON US 
PUTTIN’ IN GARLOCK 
PACKINGS SINCE HE TOOK Y 
THAT MACHINE FIXIN' JOB 


IN THE WAR PLANT 


D 


This popular packing is recommended for hot or cold 
water service; for steam service on piston and val 

rods of engines, and for steam piston rods of low pressur 
pumps. Quality-controlled construction assures dep 
able performance. 


THE GARLOCK PACKING COMPANY 


PALMYRA, NEW YORK (7: : , 
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In Canada: The Garlock 
Packing Company of Canada 
Limited, Montreal, Quebec 
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Can you dothis with 
locomotives? 


\ 


— 


TIMKEN 


TRADE-MARK REG U S PAT 


RAILWAY ROLLER BEARINGS 
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HE NEW EVERSEAL Mechanical Metallic 
Packing is the result of more than fifty years of 
packing experience, research and exhaustive prac- 
tical tests. It is designed for either superheated or 
saturated-steam locomotives. 


Avoid all valve and piston rod steam leaks to effect 
marked economies in fuel and assure clear vision on 
right of way. 


EVERSEAL Cut 
Packing Ring g J j Packing 
2 | Costs in 


Half i b i U Packing Ring 


NEW EVERSEAL Six Segment Packing Bronze and 

Cast Iron Construction, assures a service life double 

or treble that of either packing alone. Interchangeable 
with all other packing. 


BADEKER MANUFACTURING COMPANY 


Manufacturers of x 
NEW EVERSEAL METALLIC PACKING 


408-416 So. Hoyne Ave. Chicago 12, III. 


Illustration showing how spring pressure causes New Everseal 
acking to maintain steam-tight condition continuing to grip 
the piston rod tightly in spite of wear 


wm 


After 18 Months 


of Service 


Write for Full Particulars TODAY 


AG 
NEW EVERSEAL NN | 
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Sanders | 


(RY | Write today for detailed information 


y» QUALITY PRODUCTS FOR 
J PRIME CEEE 
ELECTRIC LOCOMOTIVES 


PRIME'S PLUGS 72 2 2 
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CARS WILL BE AS COMFORTABLE INSI 
AS PIPES ARE WELL INSULATED OUTS. 


Insutape and Wovenstone help keep pa 


by protecting pipes from the ravages of: 


thus assuring a continuous supply of steam 
for comfortable coach and car interior tempe 
This will be an important factor in providing 
the type of travel that will attract passeng: l 
Because Insutape and Wovenstone aid - 
in providing a warm, comfortable trip - 

it is the standard insulation on a majori 


of the nation's railroads. 


MEANS PROGRESS IN INSULA 
AND RUBBER CO. 


310 S. MICHIGAN AVE, CHIC 
82 RAILWAY vec 


>= 
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NO SPRING PLATES 
NO-SPRING PLANKS 


AIN 
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COSTS NO MORE! 


The A.S.F. Ride-Control Truck (A-3) makes possible 
material increases in freight-train speeds when used with 
long-travel, easy-riding coil springs. Thus, the cars 
under which it is used can carry more revenue tonnage 
in any given period. And increased speeds that provide 
faster overall schedules and service at lower unit cost 
are the measure of true operating economy. 


Protection of lading and reduction of car maintenance 
and roadbed wear are additional factors that make this 
truck a sound choice from an operating economy stand- 
point. 


While the Ride-Control Truck is safe for high-speed 
operation, it is in the price and weight range of conven- 
tional freight-car trucks. 


e 


Jo meet todays needs 


Almost 5 tons lighter 
— but stronger 


This CoR-TEN, 50-ton all-welded 
box car, designed and built by 
Pullman-Standard, will carry 
over 41 tons more poyload, 
yet costs no more. 

The Division of Engineering 
Research, A.A.R. conducted im- 
pact tests on this car to com 
pare its strength with thatofthe 
A.A.R. standard box car, at im- 
pact speeds up to 13.3 m.p.h. 

Report states: "No defects 
were detected in the Pullman 
box car — the stress, in propor- 
tion to the yield point of the 
material, was in general much 
lower in the Pullman box cor 
than in the A.A.R. car, at prac- 
tically all speeds of impact." 


6,000 COR-TEN hopper cars 
each weigh 10,000 Ib. less 


These big capacity, hard-work- 
ing 70 and 90-ton hoppers can 
carry 5 tons more payload, and 
do. Their condition after six 
years ^f hard service indicates 
that they will last as long as 
heavier copper-steel construc- 
tion before needing heovy re- 
pairs. Built by Pullman-Stand- 
ard, American Car and Found- 
ry, General American and 
Pressed Steel Car Co. 


Designed to exceed all 
A.A.R. strength requirements yet 
weighs 8,500 Ib. less 


Designed and built by the Gen- 
eral American Transportation 
Corporation, this all-fusion 


welded 50-ton box car weighs 
36,800 Ib. Roof, sides, ends, 
doors and underframe, with the 
exception of center sill, are of 
U-S:S Cor-TEN. An unusually 
flexible design readily adapt- 


varying requirements 
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ind tomorrows compett 


tion 


—- build freight cars lighter 
2 4 with U-S-S COR-TEN! 


O alert railroad man needs to be told he 
is facing a period of postwar competi- 
tion from other freight transportation media 
that makes changes in present freight car con- 
struction not only desirable but imperative. 
That these necessary changes primarily in- 
volve the reduction of deadweight—that in 
lightweight construction with its attendant 
increase in payload capacity, and reduced 
operating and maintenance costs the railroads 
must seek an answer to future competition— 
any railroad man with his ear to the ground 
must agree. The facts are too plain to ignore. 
For only with lighter cars—cars that will 
carry more payload, that will reduce train ton- 


nage, that permit reduction in number of 
locomotives, and that will mean less expense 
for maintenance of both equipment and road- 
way. is it possible to effect the economies that 
will permit maintenance of streamlined freight 
schedules and more frequent and faster service 
that will attract shippers from other competing 
forms of transportation after the war. 


Now with Cor-TEN again becoming avail- 
able, your new freight equipment can be built 
light, with little or no increase in cost, to assure 
you not only top efficiency for today’s opera- 
tions, but to give you worthwhile economic 
advantages in the tough competition that the 
end of the war will surely bring. 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New Fork CARNEGIE- 
ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago > COLUMBIA STEEL COM- 
PANY , San Francisco > NATIONAL TUBE COMPANY, Pittsburgh - TENNESSEE COAL, 
IRON & RAILROAD COMPANY, Birmingham . 


United States Steel Export Company, New York 


500 box cars each built 7,600 Ib. lighter 


Built by the Mt. Veg»on Car Manufac- 
turing Company, these modern auto- 
mobile cars, 50'6" long, have a light- 
weight of 55,000 Ib. U-S-S High 
Strength Steels were used in side struc- 
tural members and side sheathing. 


NIT Bee TANTES STEET 


THIS EASY INSTALLATION MEANS 
INCREASED PASSENGER REVENUE BECAUSE 


e 


DIRT, SMOKE AND SOOT 


PASS THROUGH AN ELECTROSTATIC FIELD 


r NA E oS 


RECEIVE A POSITIVE CHARGE 


ttes 09 


v AS 


AND ARE DRAWN TO A COLLECTION PLATE OF OPPOSITE 
POLARITY 


WHERE THEY REMAIN UNTIL FLUSHED AWAY 


(a | 


HOW WESTINGHOUSE SERVES THE TRANSPORTATION INDUSTRY 


Strenuous competition in transportation means 
postwar passengers must be handled with care 
. . . delivered swiftly, safely and without an 
accumulated coating of smoke, dust and 
cinders. 

This can be done easily by electronically: 
cleaning air in passenger cars with Precipitron’. 
This new principle is so efficient it removes more 
than 90% of the dirt, smoke and grime in the ail, 
even particles as small as 1/250,000 of an inch. 
Precipitron can be installed readily in the ài 
conditioning system of any car, and it is designed 
particularly for easy and infrequent cleaning. 

Precipitron offers an extra benefit in the post 
war scramble for passengers... complete free 
dom from travel dirt. Your nearest Westinghous 
office will be glad to send you a new book 
B-3420, with complete information on Precipitro 
for passenger cars. Or write Westinghous 
Electric & Manufacturing Company, P. O. Bo 
868, Pittsburgh 30, Pennsylvania. js 
*Trade mark registered in U.S. A. 


Westinghouse 


PLANTSÉL25 CITIES... OFFICES NI 


THE ELECTRONIC AIR CLEAN 
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FOR TRAIN, TRACK AND TERMINAL 


The Burlington Railroad Streamliner, General Pershing, traveling between St. Louis and 
Kansas City in April 1939, was the first passenger train to be equipped throughout with 
fluorescent lighting. With the advent of the modern streamlined train, quality of lighting 
was greatly improved. . . attractive fixtures eliminate glare and increased electric power 
supply automatically increases luminous intensity. 


Fluorescent lighting, water coolers, air cleaning and power supply are reviewed in a 
recent prospectus featuring "Development of Electrical Equipment for Standard Railroad 
Passenger Cars". Separate specifications are also available for the convenience of railroad 
executives, designers, engineers and car builders, in planning the passenger car of 
tomorrow — today. 


Postwar railroad travel will be greatly stimulated by modernization of station facilities. 
Feeder traffic will be more quickly handled, parking facilities more convenient, waiting 
rooms will be more attractive and comfortable. If you are contemplating redesign or ex- 
9 pansion of station, terminal, repair shop, warehouse or office, you will want a copy of the 
"Planning Guide” (B-3350). 


Improve the quality of welding and the efficiency of the welder through education. 
"Causes and Cures of 14 Common Welding Problems” is the title of a 24-page pocket-size 
booklet (B-3326) and a popular wall chart (DC-250). Good tips on safety are fully explained 
in "Safety in Gas and Electric Welding” (B-3458). All three are yours for the asking. 


—— a a 


Designers and engineers interested in postwar building and conversion are invited to 
make full use of Westinghouse Transportation Engineering facilities and service .. to keep 
abreast of the latest improvements and developments of electrical equipment. For more 
information or descriptive product literature, call your nearest Westinghouse office. Or 
write to Westinghouse Electric & Manufacturing Co., P. O. Box 868 Pittsburgh 30, Pa. 


Westin house ELECTRICAL EQUIPMENT FOR TRAIN, TRACK, TERMINAL 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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Do not remove partially worn brake shoes. 
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WORN SHOE SHOUL 


WAY A COMPLETELY 
mark. No material or la 


HERE IS THE 
nto the limit-of-wear 


It has been wor 
been wasted. 
partially worn brake 


Watch your brake shoe scrap Pile for 
n them to service. In 


If you find any, retur 


oid this wastage. 
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SHOE AND CASTINGS DIVISION 


230 Park Avenue, New York 17, N. Y 


IT DELIVERS IT’S EASY 
LEVEL COMFORT TO MAINTAIN 


IT’S SMALLER 


B. F. STURTEVANT COMPANY - HYDE PARK, BOSTON 36, MASS. 
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Sturtevant engineering skiil 


has kept pace with your own plans 
for new passenger cars...designing further 

refinements into air conditioning equipment that put 
you nearer to tomorrow's practical goals of light, speedy, 


Sturtevant equipment and systems that lengthen the comfort zones 
...trim tonnage of streamliners ... fit into finicky spaces... cut in- 
spection and maintenance time. These few details will illustrate:— 


¢ 


lighter Equipment — The new Sturtevant Compressor- 
Condenser unit, for example, tips the scale at less than 
1900 pounds. The compressor itself weighs under 300 
pounds—including the flywheel! Weight of the new 
Fan-Evaporator — complete — totals less than 550 
pounds. Also in this lightweight class are Sturtevant's 
new dry surface Condenser Unit and the Evaporative 
Condenser using spray water. 


No need to tell you how these savings step up the 
proportion of pay load hauled. 


$maller Units — Sturtevant has trimmed its units down 
to fighting size—to fit into the snug spaces allotted to 
auxiliary equipment in tomorrow's cars. For instance 
a complete 7-ton capacity Compressor-Condenser unit 
measures only 25" x 84" x 40"—and a similarly rated 
Fan-Evaporator unit tapes only 20" x 44” x 52". 


Yes, they're small—but without sacrificing cooling effi- 
ciency. Blower fans supply enough air for the average 
coach—2400 c.f.m. at 1V$" s.p.—using a single 1 h.p. 
motor! And in lounge cars and diners, 12 and 34 h.p. 
motors are adequate. Compressor efficiency, too, has 
been stepped up—cutting horse-power costs per ton of 
refrigeration. 


Easy Maintenance — Tomorrow's schedules, calling for 
longer runs and less time off-the-road, will cut deeply 
into available maintenance time. Typical of our plan- 
ning along these lines is the Sturtevant Compressor- 
Condenser, in which maintenance and inspection are 
shortened 2 ways:— 


First, the compressor doesn't cycle 10 to 12 times an 
hour, but operates continuously. Wear on equipment 
due to frequent starting and stopping is eliminated. 


Second, valves, gauges, in fact all parts of the com- 
pressor have been positioned within easy reach. Parts 
that need attention get it in a hurry. The entire com- 
pressor can be taken down quickly and put together 
easily with ordinary tools—no special tools or fixtures 
are 
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Comfort That Stays Put There's no place in tomorrow's 
cars for air conditioning that cycles between "too hot” 
and “too clammy”! That's why you'll want to plan on 
flattening such fluctuations in temperature and humid- 
ity with the new Sturtevant system that synchronizes 


. equipment operation. Unloading valves cut one half 


of the compressor cylinders in or out, depending on 
refrigeration demands, while the divided Fan-Evapo- 
rator cuts its output correspondingly. This leaves some 
coils always operative—forestalling re-evaporation of 
the moisture and consequent flutters in humidity. 


Actually, this system delivers full cooling capacity 
when the temperature rises above "ideal" . . . and 
exerts a holding action when temperature and humid- 
ity are within the comfort zone. 


WE'LL WORK WITH YOU NOW 


Any type of car you are planning now can benefit by 
the reduced size, weight and maintenance . . . the 
stepped-up efficiency of a new Sturtevant system. That's 
why it will pay you to get in touch with us. We may 
be able to help you streamline your planning now— 
and save time and money later on. Whatever your 
needs—pressure ventilation, complete ice or mechanical 
air conditioning—a Sturtevant Engineer is on call to 
help you to "put air to work", using tomorrow's 
methods and equipment. 


Sturtevant 
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Click off a 


CFF 


Fafnir Ball and Roller 


Journal Bearings assure 


Positive Lubrication at 


All Speeds.... 5 


Fafnir Ball and Roller Journal Bearings are designed tion . . . but grease lubrication is recommended for it 


ere AN 
ERE E I. 


"m SONS UN 


7 7 I! \ 
[mar race | GASKET — SAFETY RiNG 


es 1 
ROLLER ASSEMBLY 


for easy starts and fast hauls... for positive lubrication exceptionally low cost maintenance . . . ½ pound d 
at all speeds. They seal out dirt and water... seal in grease every 60 days! 
lubrication . . . cut maintenance costs to the bone! This Adaptable to Standard AAR pedestal openings 


lubrication efficiency has been proved over millions of and inner rings do not have to be removed at whee 
miles of service on many of America’s crack trains. turning periods. The Fafnir Bearing Company, Net 


Fafnirs are furnished for either grease or oil lubrica- — Britain, Connecticut. 


BUY WAR BONDS AND STAMPS 
FAFNIR BALL & ROLLER JOURNAL BEARINGS 


REDUCE STARTING LOADS UP TO 90% ... CUT MAINTENANCE COSTS TWO-THIRDS 
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Revolutionary new 
PHILCO “THIRTY 


WITH 30% LONGER LIFE 
RADICALLY CUTS 
MOTIVE POWER BATTERY COST: 


% Reduces depreciation and maintenance 
& Gets more work done 
X Packs a terrific wallop 


What every materials handling man wants in a 
storage battery is packed into this amazing new 
Philco “Thirty.” 


In high capacity, it is tops in the field —assuring 
the maximum tonnage every shift. Even after long 
hours of heavy work, it has the reserve power to 
climb ramps and grades, and complete the 'shift 
in high. 


But the feature which sets the new Philco "Thirty" 


entirely apart from all other batteries you hu 
known, used, or even heard of before—is its pht) 
nomenal long life. 30% longer life—often — | 
has been demonstrated time after time in exhaust. 
field tests. 


| 
Here, then, is more than just a new and bes 


battery. Here is a new standard of battery perform | 
ance—and a new yardstick by which all batte 
values must now be judged. 


That's why it will pay you to get posted on thi | 
great new Philco Battery which is now availableit | 
certain types and limited quantities. Full inform: 1 


| 


tion gladly will be sent on request. 


EVOLUTIONARY NEW PRINCIPLE OF 


HILCO FABRICATED INSULATION" 


Only PHILCO “THIRTY” has it! 


Here is a brand-new construction prin- 
ciple and an ultra-modern application 
of a proven insulating material. Both 
the results of Philco pioneering! This 
material is fabricated glass tape wrap- 
ped around the positive plates in two 
layers, first vertically and then hori- 
zontally. Even a single layer of this glass 
tape insulation has been found to have 
better retentive power in holding the 
active material in the plate, than the 
standard glass mat! And—of course, the 
plates of the Philco "Thirty" are further 
protected and insulated with the time 
tested Philco slotted rubber retainer and 


rubber separator. *Patent applied for 


M UNRETOUCHED 
PHOTOGRAPH B 


Note 
sediment 


PROVED BY YEARS OF 
FIELD AND LABORATORY TESTS 

As proved in scores of service tests, these unretouched photo 

graphs show what happens when a Philco “Thirty” cell (A) 
and a conventional type cell (B) are tested side by side in 
motive power cycle service, charged and discharged in 
series in the same circuit. Glass jars were used here only to 
permit observation. Note almost total absence of sediment in 
the Philco “Thirty”, while the sediment space of cell B is fill- 
*d. Cell B has delivered its normal life expectancy and is worn 
9ut—while the Philco Thirty“ still delivers over 100% of 
rated capacity, with a long margin of serviceable life still to go. 


THE CLIMAX OF 50 YEARS 
OF LEADERSHIP IN BATTERY 


_ RESEARCH AND ENGINEERING 
The procession of Philco “Firsts”, cover- 


ing the whole field of motive power and 
stationary batteries, has set the pace in 
modern battery design. Check the develop- 
ments, which, have contributed most to 
lay gher capacities, increased effi- 
ciency, longer life, and lower cost—the 
record shows you get it first with Philco. 


PHILCO VITRABLOC 


A development for telephone, con- 
trol and standby service, that materi- 
ally increases battery room capacities. 


22 
PHILCO FLOTE 
The battery that exerted a major in- 
fluence on the wider use of full float 
service, by eliminating low cells. 
More. efficient ...more economical 
to maintain. 


2 


PHILCO HIGH CAPACITY CELLS 


Through modern plate design, Philco 
showed the way to increased capacity 
without increase in over-all battery 
dimensions. A tremendous advantage 
in many motive power operations. 


PHILCO 


BUILT FOR MODERN DEMANDS 
BY THE LEADER IN y 
MODERN BATTERY ENGINEERING 


As described in the foregoing pages, storage batteries for all industrial applica- 
Philco is ready, today, with the advanced tions—industrial trucks, mine locomotives 
battery performance and long-life economy and shuttle cars, diesel starting, railroad 


you'll need in your post-war operations. 
With model manufacturing facilities, Philco 
is ready to produce these superior batteries 
in greater volume than ever before. On your next purchase of batteries specify 


In the complete Philco line are modern a modern Philco. 


car lighting and air conditioning, control and 
power, telephone service and signal systems. 


one-level Philco Battery 
plant, located at Trenton, N. J. 


PRESSURE-TREATED WOOD 


It's too bad that this car had to be taken out of 
revenue service for repairs due to preventable 
decay, particularly at a time when shop labor 
and materials are so scarce. Pressure-treatment 
would have kept this deck on the job for years 
to come. 

There’s no guess-work about the extra UR 


given by pressure-treated car lumber. One 


Railroad's experience showed that pressure- 
treated decking gave an average life of three 
times that of untreated decking. 

Our bulletin, "Pressure-treated lumber for 
Railroad Cars," condensed for quick reading, 
should be of interest to you. It also gives a 
digest of the treating specification practice of a 
number of railroad users. Ask for a copy. 


KOPPERS COMPANY, INC., * WOOD PRESERVING DIVISION 


PITTSBURGH 19, PA. 


THE INDUSTRY THAT SERVES ALL INDUSTRY 


Fluid-conveying pipes carry the life-blood 
of industry and transportation. Vital links 
in these conveyor systems are Barco Flexi- 
ble Joints—enemies of vibration and 
shock. Providing responsive movement 


through every angle, Barco compensates 
for all stress and strain, expansion and 
contraction. Over 30 years’ experience in 


solving flexible joint problems is yours when 
you consult Barco’s engineering department. 


In Canada: The Holden Co., Ltd., Montreal, Canada 


BARC O FLEXI 


MANUFACTURING CO., NOT INC. » 1808 Winnemac Ave., CHICAGO 40, ILL, 


THE FREE ENTERPRISE SYSTEM IS THE “MOVE IN 


SALVATION OF AMERICAN BUSINESS 


bination of a swivel 

and ball joint with 

2 rotary motion and 

(ge € responsive move« 

4 ment through every 
angle. 


DIRECTION” 


BLE JOINTS 2 
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THE HIGH-SPEED FREIGHT 


New speeds will set new problems . . . will necessitate the use of 
new equipment to assure safety and to provide protection for 
lading and rolling stock. These fast freights will require cush- 
ioning that has no solid point . .. double action cushioning that 
allows no free slack in either direction ... the protection af- 
forded by Waughmat Twin Cushions. 

Waughmats take the bite out of impact; eliminate most end 
shocks and in consequence reduce the force and frequency of 
the component vertical and lateral shocks as well. Here, in 
Waughmat Twin Cushions, is the proven cushioning device for 
tomorrow's high speeds. 
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OR THE TEMPERATURE CONTROL 
OF PASSENGER CARS / 


an temperature and air condi- 
tioning control is particularly suited 
for railway passenger car use because it 
is not affected by vibration or changes 
in altitude. 

Electronic control is many times more 
sensitive than present day control, and, of 
course, is extremely accurate. The control 
point may be set at the controller or at a 
remote point by merely adjusting a simple 
resistance unit, with immediate tempera- 
ture change resulting. The thermostat may 
be split into two or more units or stretched 
across .a wall, so that the temperature 
can be measured over a considerable area. 


Another advantage of electronic control 
is that it permits the location of nearly 
every moving part in a central control 
panel. The thermostat itself can be made 
very small. It can be nothing more than a 
button or several buttons on the wall, 
averaging the temperature of the car or 
the compartment. Electronic control will 
be easily serviced through replacement of 
sub-assemblies. The service man need not 
be an expert in electronics. Watch for 
Honeywell electronic temperature and air 
conditioning control Minneapolis- 
Honeywell Regulator Co., Railway Con- 
trols Div., 433 E. Erie St., Chicago 11, Ill. 
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UE-WEIGHT 


BARBER-COLMAN 


PE er 


SELF-CONTAINED 
POWER UNIT 


FOR AUTOMATIC WATER OR OIL 
TEMPERATURE CONTROL BY AD- 
JUSTING SHUTTERS ON RADIATOR 


On diesel engines, greater operating efficiency, lower operating 
costs, less engine wear, and lower maintenance costs can be achieved 
to a noticeable degree by using Barber-Colman Self-Contained 
POWER UNITS. For instance, on control of cooling water tempera- 
ture, the bulb is set in the water jacket or any convenient place in the 
line or the radiator. The Power Unit is linked to the radiator 
shutters. If the water gets too hot, the shutters are automatically 
opened, in one stepless true-proportioning motion without overrun or 
“hunting”, to the correct position to provide the necessary cooling. 
Likewise, when the water gets too cool, the shutters are closed. 
The result is maintenance of uniform desired water temperature, 
with all the resulting benefits. The same principle of arrangement 
can be applied on oil coolers, and for numerous other purposes on 
railroad engines of all types. Barber-Colman Control equipment 
has proved its ability to do an accurate, dependable job in many 
applications for modern transportation equipment. Learn mort 
about it. Write for descriptive bulletins today. 


BARBER-COLMAN 


COMPANY 
ROCKFORD e ILLINOIS 
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Then you have tested this new-principle self-lock- 
ig nut, you will understand the true meaning of 
ibration resistance. You will see a precision-made 
ut which has been transformed into a powerful, 
‘etal spring. You will see the natural elasticity 
f metal employed to provide a mighty grip that 
efies vibration. 


ind yet the STOVER Self-locking Nut is a simple 
ung. It is in one piece with no complicated assem- 
ily. It does the whole job by itself. It locks at any 
int desired on the bolt and does no harm to the 
olt threads. It can be used over and over without 
ubstantial loss of efficiency. It is made in standard 
izes and threads from % inch to 1% inches. Fin- 
illy, it costs no more than older-type less efficient 
ock nuts. 


‘end for descriptive 
terature and samples. 
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STOVER LOCK NUT 


AND MACHINERY CORPORATION 


aston, Penno., Bushkill Drive + New York 17, N. Y., 101 Park Ave. 
REPRESENTATIVES IN PRINCIPAL CITIES 
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SELF-LOCKING NUT 
can “take i 7 


PATS. PEND. 


MEETS ARMY AND NAVY SPECIFICATIONS 


The STOVER Self-locking Nut is eliminating the loosen- 
ing effect of vibration on many machines of war. Study it 
in relation to your postwar planning. 
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The LEAR that might have 


N a recent run, an Q- C-. f built tank car, brim-full 
with propane plunged down an embankment. Offi- 
cials, fearful of an explosion momentarily, ordered 

cinders and earth shoveled over the tank as state police 


guarded the over-turned car. 


Fuel company representatives on arrival were advised to 
either transfer the propane to another car or return the 
cripple to the refinery. A thorough examination revealed 
however that despite the terrific impact — an impact 
that seemingly slated the car for scrap — there was no 
leakage of the lading! Hoisted onto a gondola, the car 


soon resumed its journey under the original bill of lading. 


A mystery to some on the scene — but no secret to 
many operators of Q- C. f: automatic, submerged, arc 
welded tanks is the "reason why” behind this car's 
superior protection of cargo. Time and again, Q- C- f- 
tank cars have taken it hard but the know-how gained in 
30 years of welding experience has enabled many a ship- 
per and consignee under emergency conditions to take 


acc Emm 


it easier! 


NEW YORK -* CHICAGO 


wisn TEVER OCF BUILDS —IT IS KNOWN TO BUILD WELL! 
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UR third year of war ends this 

month. They have been years of achieve- 

| ments such as the world never before has known. 
And ranking high among these accomplishments is 
the phenomenal record made by America's railroads. In 
spite of severe handicaps— depleted forces and scarcity 
of new equipment—they have met every demand made 
upon them, are still doing it, and with remarkable success. 


This is a fitting time for congratulations. The makers of 
Exide Batteries are glad to offer theirs. And they are 
proud to know that their product is identified with an 
industry that has done such outstanding work. For 
years Exide Batteries have been widely used in signalling 
systems, air-conditioning and car lighting, Diesel 
engine cranking, and other services. 


And wherever Exide Batteries are used, railroad men 
have learned that they can count on their Exides for 
dependability, long-life, and 
ease of maintenance. They 
know that when they buy 
an Exide, they Buy to Last. 


SUPPORT THE 6th WAR LOAN 
LEND OVER HERE, TILL 


IT'S OVER, OVER THERE B A T T E R | E $ 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 
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draftless 
ventilation 


provides the efficient air 
distribution required for pas- 
senger comfort in modern 
equipment, and is readily 
adaptable to any type of car 
construction. In these typical 
installations note that the 
observation lounge and the 
streamline coach have fluo- 
rescent continuous lighting in 
the center of the ceiling, and 
the standard coach has incar 
descent fixtures in the cent 
the panels. Standard Mult 
Vent panels are used in all 
types of cars and with any 
lighting equipment desired. 
Special panels can be furnish! 
as in the rounded end of the 
observation lounge car 
illustrated. 

Are you familiar with all the 
advantages of Multi-Ver 
Complete information 
sent upon request. 


1334-58 North Kostner. 
Chicago 51, Illinois 


Offices: New York è Baltimore e Pitter 
St. Louis e St. Paul e n Fran 


International Railway Supply 


Canadian 
The Holden Co. Ltd., | 
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ONE OF A SERIES PORTRAYING THE “SPEED NUT FAMILY OF FASTENERS” 


As "U" nut is slipped over panel, 
extrusion on lower leg snaps into 
hole—locking nut in screw-receiving 


1 =] 
With second panel in place, screw 
is driven into “U" nut. Access to 
opposite side is unnecessary and 
use of wrench eliminated. 
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Here is a spring steel lock nut that 
broadens the smile of engineers 
and assemblymen everywhere. No 
more fussin' or cussin' over blind 
location fastening problems. No 
more expensive welding, riveting, 
or clinching nut plates in location. 
For “U" type SPEED NUTS merely 
snap into holes along the edge of 
panels, brackets, or flanges. 

An extrusion formed in the lower 
leg of the "U" nut snaps into the 
screw hole and retains the nut in 
perfect register until final assem- 
bly. By varying the size of the hole, 
any degree of “float” may be ob- 
tained, to compensate for. mis- 
alignment. 

In addition to simple and speedy 


FASTEST 


THING 


^U" TYPE 
SPEED NUT 


IN PLACE! 


application, U“ type SPEED NUTS 
possess exceptional holding power 
and their arched prongs absorb 
vibration to definitely prevent 
loosening. Millions of “U” nuts 
were used on metal, wood, and 
plastic products before the war— 
millions more are being used to- 
day on war equipment. And post- 
war products that will capture the 
biggest markets will be assembled 
faster and at lower costs with 
SPEED NUTS. The men with the as- 
sembly “know-how” are the ones 
who move up the fastest. Write 
today for literature. 


TINNERMAN PRODUCTS, INC. 


2029 FULTON ROAD, CLEVELAND 13, OHIO 


*Trodemart Reg. U. $. Paton Office 


IN FASTENINGS 
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G-E lamps can provide cheerful light for eye comfort... create attractive surroundings 
in postwar dining cars. Plan now! "Empire State Express", New York Central System. 


GOOD LAMPS ARE 
HEART OF ANY GOO 
LIGHTING INSTALLATIC 


Merú News! G-E Mazpa Fluorescent 


lamps now available for everyone! 


` YES... tow you can buy as many 
G-E Mazda fluorescent lamps as you need 
to replace blackened and burned out lamps. 
Today, your lighting can be brought to peak 
performance with new, low-cost, long-lasting 
G-E Mazda fluorescent lamps. When you 
make replacements, look for the G- E mono- 
gram. Remember... it is the constant aim 
of General Electric research to make 
lamps bearing this mark e ove 


Sty 


GE MAZDA LAMPS 


GENERAL QELE | 


Hear the G-E radio programs: “The G-E All-Girl Orchestra”, Sunday 10 p. m. EWT, NBC; “The World Today” news, every weekday 6:45 p. m. EWT, CBS. 
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Most Capacity Per Pound—for Post-War Cars 


When it comes to providing adequate 
capacity in the electrical systems on 
post-war cars with the least weight, an 
obvious solution is to select light-weight 
electrical equipment— including Edison 
Alkaline Batteries. 


Not only are they the lightest weight 
type of battery available for railway-car 
service but they save weight where it 
counts most — near the middle of the car. 
The larger the kilowatt-hour capacity, 
the greater is the weight that can be 
saved by using alkaline batteries. 


Carson 


THE LIGHTWEIGHT BATTERY 


FOR LIGHTWEIGHT CARS 


— 


An outstanding reason for their light 
weight is their steel cell construction — 
a construction that gives alkaline batter- 
ies the further advantage of unequalled 
mechanical strength. 


Alkaline batteries are equally suitable 
for use in 32-volt, 64-volt or 110-volt 
systems. They have been giving de- 
pendable service for many years in all 
three. Edison Storage Battery Division 
of Thomas A. Edison, Incorporated, 
West Orange, New Jersey. 


The electrical system of this modern streamlined car provides power for air-conditioning equipment, ample lighting. and a variety of electrical equipment 
in the kitchen, oll of which, taken together, play an important part in passenger comfort, and emphasize the desirability of lightweight, dependable storage 
batteries. Post-war cors, too, are expected to make extensive use of electric power. 
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Announcing New Edition 
LOCOMOTIVE CYCLOPEDIA 


The Twelfth Edition of the 
LOCOMOTIVE CYCLO. 
PEDIA will be ready in De- 
cember. It wil be com- 
pletely revised, with many 
new chapters added to bring 
m it up to date. Hundreds of 
new detail drawings and 
photographs of latest types 
of motive power and its 
equipment will illustrate the 

text. 
For nearly forty years this 
big volume has been the first 
source of reference for authentic information on 
locomotive appliances, materials, shop equipment, 
standard specifications and other pertinent informa- 
tion. Steam, Diesel-electric and electric locomotives, 
from the smallest switchers to the largest freight 

locomotives, are shown. 


1,300 pages, 3,000 illustrations, 9 x 12 x 34% 
Fabrikoid, $5.00 
Sent on Ten Days’ Free Examination 


SIMMONS-BOARDMAN PUBLISHING CORP. 
38 Church Street Kew York 7, N. Y. 


rocomorise 
eyCLOPEMA 


@ The BEATTY Press Brake & Flanging Machine handles V- 
Bending. Forming. Pressing. Flanging, and Straightening. 
A time-saving. money-saving unit. Write for Bulletin 300. 


PAPER MR 


Don’t take paper for granted. 
Waste paper used to be as com- 
mon as air or grass. Today it 
must be conserved as a raw ma- 
terial for the manufacture of 
new paper and paperboard. 


Paper packages, medical and 


15 food supplies for liberated peo- Your wastebasket 
M 
y Hudrauqn les, for armies of occupation ⁊erops can help supply 
e BEATT 3, throug p a í he fighti : the needed wrapping 
Bulldozer, cities. and for the fighting forces snd packaging ciet 
200-ton everywhere. Every article go-  als—if you make sure 
ing overseas . . . each tiny they ore collected. 
surgical needle and instrument part . . . every tank or 
plane . .. is made, wrapped or tagged with paper. Your 
‘waste paper is a basic raw material for that war paper. 
€ BEATTY heavy metal working equip- Wastebasket scraps, brown corrugated cartons, brown 
mentis nsed ini cll leading: railroad; shops. wrappings or bags, old newspapers and magazines 
Write for full details on heavy hydraulic 
and mechanical punches, shears, coping all should be saved, collected and put 
machines, forcing presses, extruding press- SAVE to work again. 
es, hydraulic forming presses. bulldozers ASUNDLE A WEEK 


S 


| U. S. Victory Waste Paper 
| Campaign 


and spacing tables. 


BEATTY AAA impiana 
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OMORROW’S TRAINS will speed to cut hours 
from travel time, to bring destinations nearer, to 
seemingly shorten and shrink the distances we travel. 


. . . Davton V-Relt Fan Drive on Diesel Locomotives 
Many engineering achievements are now ready to X 


help simplify the design and construction of America’s 
future Marvels of Transportation. Among them are 

V-Belts already proved to have every quality desired 
by the makers of tomorrow’s trains. They are the 
V-Belts created by Dayton Rubber, tough, smooth- 
running, strong, hard-gripping and long-lasting. 

So every “drive” on tomorrow’s trains (for Car 
Lighting, for Diesel Locomotives, for Air Condition- 
ing) has its power-delivery factor all ready, through 
efficient Dayton V-Belts. 

* Being the only rubber manufacturer with a special 
railway division, Dayton Rubber, with 38 years of 
experience in both natural and synthetic rubber pro- 
cessing, assumes complete responsibility for providing 


V-Belts to help make possible the ‘Power to Shrink | 1 


a 
our Continent”—today ... and tomorrow! | | | p | D A | 
THE DAYTON RUBBER MFG. COMPANY V-Belis by 5 peur dn 
e 


DAYTON 1, OHIO |] | . 
Pioneers of Railway V-Belts and Connectors ^ l l 1 ) 1 ) - | 4 
The World's Largest Manufacturer of V - Belts 
* LET'S ALL BACK THE ATTACK WITH WAR BONDS * The Mark of Technical Excellence in Synthetic Rubber 
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NOZZLE — 
"ESTER — 


* 


FOR 
DIESEL 
ENGINES 


PNEUMATIC WHISTLE OPERATOR KEEP DIESEL ENGINES 
The Viloco Pneumatic Whistle Operator, RUNNING AT PEAK EFFICI 


attached to the steam whistle with Oper- 


ating Valve, conveniently located in the 
With this sturdy, portable, light 


Adeco Nozzle Tester, any mechanic 
easily make quick, accurate tests om 


cab makes it easier for the engineer to 
sound warnings and signals. 


A light “squeeze” of the valve handle ef- 
injector opening pressure, spray pot 


tern, etc., and detect stuck needle valves 
and leakage around valve seats. Adeco 
advantages have made this Americas 
most widely used nozzle tester. Tesis 
both large and small injectors, on bendi 


fects instantaneous response of the whistle. 
An additional valve located on the fire- 
man's side permits whistle to be operated 
from either side of the cab. 

The application of this operator is espe- 
cially desirable where the whistle is located : 
near the front end of the locomotive as the or engine. Mete e : 
possible damage to engine. K 


complicated hand operating rigging is 
4 3 diesels operating at peak 


eliminated. The operating cylinder can be 
attached to any type of whistle by means Write for new illustrated DORNEI 
of a suitable bracket. 


| AIRCRAFT & DIESEL 
VI LO C RAILWAY 4 EQUIPMENT CORPORATION 
EQUIPMENT CO. | 4411 NORTH RAVENSWOOD AVENUE 


332 SOUTH MICHIGAN AVENUE - CHICAGO | CHICAGO 40, ILLINOIS 
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© Pressed steel lid. 
* No tools required for application to journal boxes. 
Articulated assembly. * Completely enclosed coil. 
Complete access to box pro- * Furnished for 5 x 9, 52 
vided by 115 deg. opening. x 10 and 6 x 11 boxes. 
Motor Wheel Lids Meet All A. A. R. Requirements 


NATIONAL RAILWAY SALES REPRESENTATIVES 


Z RAILWAY EQUIPMENT CO., INC., Chicago, lll. 
JOTOR WHEEL CORPORATION LANSING, MICHIGAN 


B | motive 
DURAMETALLIC Loco 77 
DU — Stoker Pucking 


IN THE LONG RUN : pays to m us 
=~ 5 h for locomotive 
yen flexible metallic. cud E 
with the famous Durameteli< adn 
supplied in die-molded ring pe = 

„ install im standard stuffing 


to 


E DETAILS 


. g Bell C N 
DURAMETALLIC STOKER PACKING - STYLE D PERFE S 


ETALLIC ue 2 : 


ER 
INGS for — A E GLASS 

Manufacturer? e 1 s COCKS · ve vee GEARS 

EXPANSION JO i. VALVE STEMS „Mes 

. FEED WR pene HOOK PACKING PU 

80 : 
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Precision-made Ex-Cell-O hardened cnt 
ground railroad pins and bushings reduc 
“out of service" time in two important ways. 
Not only do they wear longer, but expe 
sive foundation parts to which Ex-Cell-O pint 
and bushings are applied have a longer vie 
ful life. Write for free Bulletin No. 3230), 


Diesel engines today are being asked to give more than they've 
got... Top speeds, maximum loads, minimum fuel consumption, 
longer periods between overhauls — all these are tough on any 
engine . . . and especially tough where valves and valve seats 
haven't been ground for each other . . That's when you need 
HALL-ground valves and valve seats ... Precision and finish so 
fine that after stretch upon stretch of gruelling performance diesels 
seem to actually have the guts they had when brand new 
If you want your diesels to have more guts longer between needed 
valve servicings, get HALL Valve Servicing Equipment . . . Write 
today for complete information. 


THE HALL MANUFACTURING CO., Toledo 7, Ohi? 
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| Here's how 
1 REX-TUBE... 


; ance pr 


t 
y 
* 


hicago Metal Hose Corporation’s Rex - Tube“ is 
d on many types of original equipment. In addi- 

p this standard flexible metal hose is used for 

pee requirements throughout industry in 

eneral, frequently replacing more cumbersome and 

blesome piping hook-ups. 

The application always dd@enniintes the type of 
ible metal hose that should be used. Chicago 


etal Hose Corporation manufactures the most 


iversified line of flexible metal hose products. 


therefore, C. M. H. engineering recommendations 
re complete and unbiased. 

: The complete line of Chicago Metal Hose Corpo- 
ation fittings makes installations easier and faster. 
you are concerned with the replacement of flexible 


metal hose, write for complete information, 


Flexible Metal Hose for Every 
_ Industrial Use 


| "fftH m 


(es Plants: Maywood and Elgin, iii. 
December, 1944 


To bring out the best in those new designs, you 


may need a fastener that has yet to be invented 
. . a fastener that enables your product to do a 
better job. 

Millions of Camloc quick-acting fasteners serve 
the aircraft industry on all fronts. Camloc designs 
fasteners to fit precise needs, and the accumu- 
lated knowledge and valuable experience that 
solved aircraft's fastener problems is at your 


service. 


Whether you plan to make radios or vacuum 
cleaners, automobiles or washing machines, you'll 
find Camloc has much to offer. 


go 
tu 


CAMLOC FASTENER CORPORATION 


© Comloc Fostener Corp, 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y, 


FLEXO JOINTS 


—wherever a flexible or swing joint 
is required. 


FLEXO JOINTS are used for conveying steam, compressed air, 
water, gas, oil and other fluids under high or low pressure. 
They are made in 4 styles (illustrated below) and in all standard 
iron pipe sizes from V4 inch to 3 inches for all pressures up 
to 1350 Ibs. superheated steam. 


Style "A" 
For Revolving Machinery 


Style "F" Style "H" 
Double Angle Universal Joint. 
Return Bend Swings in All ections 


FLEXO JOIDTS 


are really trouble proof. Their simple, sturdy and practical de- 
sign is responsible for the perfect service they give. Made of 
bronze with a liberal thickness of body wall to be positively 
safe. Their life is indefinite as they will outlast the pipe to 
which attached. FLEXO JOINTS will swivel through 360° yet 
there is no restriction of the flow of fluid through the fitting. 
There is a full pipe area in all positions. Any desired pipe line 
flexibility can be obtained by using a combination of the several 
styles of FLEXO JOINTS. They are easily and quickly installed, 
have long life, reasonable first cost and low, extremely low, 
maintenance cost. Try them; know how inexpensive and ef- 
ficient they are. 


COMPLETE BULLETIN SENT FREE 
FLEXO SUPPLY COMPANY, Inc. 


4223 Olive Str. St. Louis (8) Mo. 
In Canada 
$. A. ARMSTRONG, LTD. 
115 Dupont Str. Toronto (5) 


No- [creme Parts 
Springs 
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IDEAL FOR 
RIVETING 
TUBULAR 

ASSEMBLIES 


Don't think of Cherry Rivets only as blind“ rivets. Just 
remember they are upset with a pull instead of a pound 
—that they need no bucking bar—no backing up—that 
they turn a two-man job into a one-hand operation. 

Then you will use them in all hard-to-get-at spots 
(in corners—wherever space is limited). You will use 
them in all types of metal structures; you will use them 
in plastics, plywoods, enameled surfaces (the pull ac- 
tion doesn't crack or shatter brittle surfaces) —They will 
work in soft materials (rubber, leather, fabric) without 
bending, buckling or tilting the rivet. i 

With Cherry Rivets, short runs become production 
jobs without tooling or special set-up. Remember, too, 
that Cherry Rivets have wide tolerance in hole size and 
grip length—are fast to use and most economical. 

See for yourself how Cherry Rivets can cut produc- 
tion costs in your plant. Write for Handbook A-43. 
Address Department A-277, Cherry Rivet Company, 
231 Winston Street, Los Angeles 13, California. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U. S. PATENTS ISSUED AND PENDS 


Cte 
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For Hard Usage and 
Heavy Loads Specify 


A AIRETOOL 


TUBE CLEANERS 
AND EXPANDERS 


The manufacture of tube cleaners 
and tube expanders that give maxi- 
mum service under the most ex- 
treme conditions is Airetool's 

aim. And this aim is a reality 
because of Airetool's unique 
developments. |n Cleaners 

they are Airetool's more 
powerful motor that can 
be loaded down to 50 
rpm without stalling, 
the Airetoo! new 
form cutters that 
eliminates track- 
ing and saves 
tubes, the 
precision 
slip-fit 


\ 


construction 
of special al- 

loy steel and 
other features. 

In Expanders they \ 
are the special test- — s 
ed designs, the pre- — 
cision construction, 

their long life and others. 
No wonder users every- 
where say Airetool Cleaners 
and Expanders are Tops.“ 


\ 
N 


Airetool Cleaners are made for 
tubes to Y2" to 24" l. D.; straight 
or curved. Airetool Expanders are 
made for tubes 14" to 12" l. D. 


Write for informative, 
instructive literature. 


510 Airetool & Yost-Superior Factory Bldg. S 
SPRINCFIELD, OHIO 


MANUFACTURING 
COMPANY 


AIRETOO 
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This 
FREE Circular 
Has Helped 
Thousands 


CUT SET-UP TIME on 


ANGLE MACHINING JOBS 


“COSTS REDUCED 50%" 
Often Reported. 


This informative circular has introduced 
hundreds of plants, large and small, in all 
industries, to the "UNIVERSAL" 3-WAY 
ANGLE-SET VISE. 


Thousands of extra copies have been re- 
quested by scores of prominent manufac- 
turers for distribution to heads of their Tool 
Rooms, Machine Shops, Repair and As 
sembly Departments and to Branch Plants. 


It contains the complete story of how to use 
the "UNIVERSAL" 3-WAY ANGLE-SET VISE 
to Cut Costs — Speed. Work — Lessen Labor 
on all angle-set jobs. Complete specifica- 
tions. 12 Job Application Sketches that sug- 
gest new methods of handling angle-set jobs: 
special information on Tool Bit Grinding: a 
suggested Cost Analysis form. 


It shows you how you can save 1/3 to 1/2 
the time now spent on set-ups — reduce your 


costs and get more out of your present equip- $ 
ment — and ease many headaches. 


Send for your FREE copy of this valuable 
information today. 


UNIVERSAL VISE & TOOL CO. - 
136 Main Street 


Parma Michigan 
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The new improved Baker Long Lap Valve Gear gives great improvement in 
starting, and makes it possible to maintain higher speeds with less fuel and 
water. The use of alloy steels has greatly reduced the weight of many parts 
of this valve gear, and equipped with McGILL MULTIROL Bearings the Baker 
Valve Gear frequently runs over 500,000 miles without attention. 
The McGILL MULT/ROL Bearings used 
in the Baker Valve Gear have great load 
carrying capacity. They are equipped with 
thrust washers for taking up lateral wear, 
and either oil or grease may be used in lubrication. They have the ad- 
vantage of requiring much less oil than a bronze bushing. Write for 
descriptive literature on this newly redesigned Baker Valve Gear. 


THE PILLIOD COMPANY} 30 Church St., New York, N.Y. 


Factory—Swanton, Ohio 310 S. Michigan Ave., Chicago, Ill. 


STANDARD GRINDERS —all kinds! 
Snagging ; l 
00 


Carbide 
Disc 
Tool Post—Angle Plate 
Vertical Spindle 


Grin - 
lustrated. 5 H. P. 1200 
R. P. M. motor for 18"x3". 
x114” Wheels. Used by 
most Railroads for hea' 
any snagging, blac 
work, tool sharpening, etc. 
12", 14” and 20” are also 
popular: 
izes: 6” to 30” wheels 


COMBINATION 
BRAKE BEAM SUPPORT 
and 
BOTTOM ROD GUIDE 


Tool Post Grinders witb 

interchangeable. quills for 

internal-external grinding. 
Y% H.P. to 10 H.P. 


COMBINATION FEATURE — Combined broke beam and bottom VERTICAL SPINDLE GRINDERS 

rod support, meeting A.A.R. requirements. Why perform two applica- | For Planer, Boring Mill, etc. Without feed, or 

tions when one will accomplish the same results? | with horizontal-vertical feeds. ½ H.P. to 15 

MAXIMUM STRENGTH — Formed in one piece while hot ond H.P. 3600, 1800, or 1200 R.P.M. | 
properly annealed. . 


Write for 
Complete Catalog 


Tae TANDAD ELECTRICAL TOL 


VIBRATION AND FLEXING MINIMIZED—Rigid in construction 
and securely fastened ta spring plank by rivets. 

ECONOMY — Complete application consists of 12 pieces induding 8 
rivets, weighing only 34 Ibs. and lighter than any known A.A.R. support. 
APPLICATION COST—Less than any known A.A.R. approved 
combination support—labor and material reduced to a minimum. — CINCINNATI: 4- 0 


RAILWAY ACCESSORIES CO., 4100 CAREW TOWER, CINCINNATI, O. 2519 Mt. Hope & River Road 
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12 . HEMINGRAY 
INsuLATORS 


Favorably Known Since 1870 


‘FLEET FOOT” 


| 
1 


- 


Nimble 
Powerful 
Fast and Safe 


Capacity 
5 7. ons FAST TRUCK LOADER backs, lifts 


Ond swings simultaneously. % to 
W^ yd. S ballast to 
cinders. 


With its telescopic 12-18 ft. boom, the "Fleet Foot" 


can lift up to 5 tons faster than ] ft. per second, 
swing full load 90? to either side without outriggers, 


tote it at up to 12 m.p.h. Compact: will pass 6% x Dependable— In Any Weather! 


8 ft. doorways, turn in 10% ft. Husky: has plenty of 
traction to climb any steep ramp. pull cars or loaded 


Used os SHOP CRANE for hand. | 
ling, installing heavy ports. 


HEMINGRAY No. 10 
The exchange line pony 
with double groove. Stand- 
ard on many telephone lines. 


Hemingray Insulators are built to withstand 


um | every type of weather. 

Correctly designed for its work by the world’s largest The exacting step-by-step quality production 
builder of standard hoists: internal expanding fric- control makes them so tough and strong that 
tion clutch (same type as used on giant cranes) gives | sudden changes of temperature leave them 
"touch control" of loads; 4-speeds for travel and all unimpaired. They defy sun, rain, snow, hail 
boom operations; instant automatic safety brakes; | and sleet. 


standard automotive controls; clear vision; no load | 


One Hemingray user reports—“thousands i 
ever above operator—fast, accurate, safe. Bray P PADUATRER in 


continuous service for over 50 years.” 
Three-point mounting, with boom 


load centered od -driven wheels, Hemingrays are sold by principal jobbers and 
means stability, greater traction as | are manufactured by Owens-Illinois, Hem- 
load increases: Gasoline powered. | ingray Division, Muncie, Ind. 


ET OWENS-ILLINOIS 
THE JAEGER 


hw AN HEMINGRAY INSULATORS 
MACHINE COMPANY a? — M | Telephone-Telegraph 


CAN CLIMB 


STEEP RAMPS Por full details, ask for Specification CL-44. | 


CENTRIFUGAL 


edd Export Agents: International Standard Electric 
Corporation, New York City 


360 OUBLIN AVENUE e COLUMBUS 16. OHIO 


December, 1944 : 12 


Wew Process 


KEY BOLTS 


FOR “FITTING-UP” PURPOSES 
No Instructions Needed 


RAI LWAY < 


DRIVE KEY FROM EITHER SIDE 


DOUBLE ANGLE IN HEY SLOT 


With au 
Controlled “Flame Condit n 


The auxiliary air jet on MAHR F 
Forges provides two important 
It raises the zone of complete c 
heating chamber at top of f. 
important, it creates “ p of forge. 2 IT 
ing"—enabling the operator to adjust. 
will from a soft, smoky, pro 
bright, sharp, welding-heat flame. 
MAHR Double Top Forges have bo ot 
and welding fire in one unit. Oil o 
are fast starting, provide accui 
complete combustion and are 
operation. 


ASK FOR BULLETIN 210 on MAH 
and Smithing Forges, or bulletins on 
locomotive fire lighters, tire heaters, Tu "heat 


Soles Offices in Principal C 


s 


Made from Steel of Jjoectal Analysis 
— Hold Tighter => 
— Last Longer = 


—— Cost Less = 
MEKAIG-HATCH INC. 


MANUFACTURER 
BUFFALO 7, N. Y.—U. S. A. 


Greater SAFETY 


For a Lower Cost 


Wer take chances with ordinary cotters— 
Spera * the speeds of all trains have 


cni € on a car, locomotive or any 
other mo vehicle can be made in absolute 
safety with the COOKE Pin and Cotter. 


A couple of taps with a hammer drives the 
COOKE Cotter into place. It is securely locked in 
one operation—and it will 
stay there until removed. 
It is easily and quickly 
applied. You save time, 
money and pro- 
mote maximum 
safety. 

Note: This wedge 


IN AIRCRAFT 


Ser 


FOR YOU! 


Powerful worm drive means great 
clamping force, tighter j zo! D | 
under high pressures, no loc 1i 
vibration. Long = means grea 


usefulness, eas 2 * . Hi 
urability. Ni 


= 


strength and 
approval for severe aircraft 
ice means greatest d dabil- 


opens, spreads and ity for your requirements. 
lacks the cotter, Write for 3 
thereby elimi- Aero- Seal“ Bul- 


letin today! 


naling vibra- 
tion and wear. 


PIN and 
COTTER 


"SELF OPENING—SELF LOCKING" 


American Railway Products Co. HOSE CLAN 


162 Post Road, Darien, Conn. AIRCRAFT STANDARD PARTS CO., 173 


RAILWAY 


— 


EQUIPPING WORKERS with the fastest, safest, most accurate tool 
for every band tool operation inevitably results in better, faster work- 
manship. Tools poorly adapted to each specific application waste time, 
skill, energy. Everywhere in industry, Snap-on tools are giving added 
efficiency to manpower in production, assembly and maintenance opera- 
tions, Snap-on’s direct-to-user tool service.is available through 35 fac- 
tory branches located in key production centers, 


Write for catalog of the complete Snap-on line, 
SNAP-ON TOOLS CORPORATION, 8058-L 28th Ave., Kenosha, Wis. 


* 


| GF POSITIONERS 


In Any Welding Operation It's 
"Position" That Counts 


Production welding usually means working on 
top, bottom and on all sides of the weldment. 
It means a '*quick change" of position should 
be possible for greater time saving, more effi- 
ciency, lower costs and greater safety to men 
and materials. With C-F positioners a welder 
can quickly position even the most cumber- 
some weldments at the press of a button, with- 
out crane help or handling crews. With just 
one set-up of the weldment, he can position it 
easily, speedily and safely, all alone. He can 
rotate it a full 360° at variable speeds from 
0 R.P.M. up, tilt it to 135? beyond horizontal, 
and can weld, downhand, all sides, surfaces 
and angles in the one set-up with larger rods 
and fewer passes. All C-F positioners, both 
stationary and portable, are pedestal mounted 
to give maximum floor and working clearance 
and all are adjustable for height. 


Write for Bulletin W P-22 


CULLEN-FRIESTEDT CO. 
1394 S. Kilbourn Ave. Chicago 23, Ill. 
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j FORGED “C” CLAMPS 


ARMSTRONG Dr 
Forged "C" Clamps con 
in six types, each In a 
sizes. The ARMSTRO 
Heavy Duty "C" Clan 
with long hubs, extra 

alloy steel screws and dr 
forged, heat treated bod e 
which because of their ex y 
strength and stiffness, rigi 
ity and fine machining ar 
generally recognized as thi 
finest clamps ob je. 
Other types inclu di 
Medium Service, 
Service, Extra Deep Thre 
and Tool Makers ' C 
Clamps — all with drop 
forged, heat treated bo ' 
and special steel scre 
quality clamps. 


Write for - 
Catalog 
C-39a = 


ET 


FROM TENDER 
TO CYLINDERS 


COFFIN PRODUCTS 


FEED WATER HEATERS 
BOILER FEED PUMPS 
SUPER HEATERS 
PROMOTE 


LOCOMOTIVE 


` 
* 


EFFICIENCY 


Bulletins on Request 


T THE J.S. COFFIN, JR, COMPANY 


f ARMSTRONG BROS. TOO CO 
ENGLEWOOD, NEW JERSEY 855 


"The foo. Halder Per 
324 N. FRANCISCO AVE CHICAGC 
Eastern Worehouse & Soles: 199 Lefoyetto St., New 


APPROVAL 


IN LOCOMOTIVE CONSTRUCTION and MAINTENANCE 


BESTOLIFE 


* INCREASES EQUIPMENT EFFICIENCY 
* SAVES REPAIR TIME HOURS 
» REDUCES NUMBER OF REPLACEMENT PARTS 


"BESTOLIFE Lead Seal Joint Sealing and Anti- 
Seize Compound keeps locomotive joints sealed, 
and studs and stay bolts tight while in service, 
yet allows them to be easily disassembled wen 
desired. Used with boiler connections, fireboxes, 
smokeboxes, super-heater units, steam and ex- 


The new Willson No. 
45 Respirator has Bureau of Mines ap- 


haust piping, valves, pumps, injectors, etc., ` 
BESTOLIFE increases efficiency, saves repair 
time hours and reduces replacement costs. It ` 
provides leak-proof joints on steam, air, water 
and oil lines. Applied easily 
with a brush and does not 
deteriorate. 


Manufactured 
Exclusively by 


I. H. GRANCELL 


1601 EAST NADEAU STREET 


provals for toxic dusts and pneumoconiosis- 
producing dusts and mists in such opera- 
tions as crushing, grinding, milling and 
abrading. Flexible rubber facepiece with 
adjustable spring gives comfortable but 
snug fit. Filters easily replaced in screw- 
type assembly. Replacement filters low 
in cost. 

Get in touch with your Willson 

Safety Service Distributor for full 


information on new No. 45 Respi- 
rator. Or, write to Dept. RME-3. 


DOUBLE 


À : N 


GOGGLES + RESPIRATORS - GAS MASKS « HELMETS 


PRODUCTS, INCORPORATED 


LOS ANGELES 1, CALIFORNIA READING, PA.. U. S. A. slablished 1870 
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KING PACKING PARTS 
of Standard Design 


PORTABLE BORING BARS 


for 
Railroad Shops 


RINGS 
SPRINGS—SLIDING PLATES 
RETAINERS— SHELLS 


The U.S. Metallic Packing Company 
PHILADELPHIA 23, PA. 


Representative in Canada: Joseph Robb & Co., Ltd., Montreal 


H. B. Underwood Corp. 


1025 Hamilton Street 


Philadelphia 23 Pennsylvania 


SPECIAL MACHINERY BUILT ON CONTRACT 


THOMAS 


BAR anD BILLET 
SHEARS 


Write for 
Bulletin 
311 giving 
specifica- 
tions and 
details. 


| Hc HOSE CLAMP 


€ The one piece self-locking hose 
clamp, without bolts, nuts or thumb- 
screws. First latch with thumb and 
finger. Then lock with pliers. To re- 
move, simply push up metal lip with 
screw driver. The greatest hose 
clamp ever invented. Sizes from 
Y^" O.D. up. Made by the manu- 
facturers of SPEED NUTS. Write for 
Hose Clamp details. 

TINNERMAN PRODUCTS, INC. 
2029 Fulton Rood * Cleveland 13, Ohio 


rdan A 4” 


square, 


1 shears are serving the major railroads of the country, 
with an enviable record for life and accurate performance. 
All-sateel construction, or exime strength and 
rigidity. Furnished with or without feed tables, in various 
capacities to meet specific requ! ents. 


BENDING AND STRAIGHTENING MACHINES e ANGLE BENDERS 
AMINIHIVW INIYVIHS ANY INIHONNd 
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| GET TOGETHER DEPARTMENT | 


FOR 


BUY WAR BONDS and keep them. 
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ENGINEERING 
SALES 


ARGE established industrial manufac- 
turer of precision products used in all 
kinds of machinery and equipment has open- 
ing in Sales Engineering Department for man 
trained in Mechanical or Electrical Engineer- 


ing with some shop and drawing room experi- 


ence, preferably in railway field. This is a 
Postwar proposition with headquarters in 


Metropolitan New York area. Good oppor- - 


tunity for advancement. Straight salary plus 
traveling expenses. Age 25 to 35 preferred. 
Write today giving college, qualifications and 
other vital information. Applicants chosen for 
consideration will be interviewed by the man 
for whom they will work. ADDRESS BOX 
520, RAILWAY MECHANICAL ENGINEER, 
30 CHURCH STREET, NEW YORK 7,N. Y. 


Use it up... Wear it out 


FOR SALE 


FREIGHT CAR PRICES REDUCED 


Now only half of recent peak prices! 
$500.00 to $1950.00 each! 

Which of these cars could you use? 
25—Hopper, Double, 50-Ton 
10—Hopper, Side-Discharge, 50-Ton 
90—Refrigerator, 40-Ft., 40-Ton 
16—Refrigerator, 36-Ft., 30-Ton 

8—Ballast, Composite, 50-Ton 

15—Box, 36-Ft., 40-Ton 

3—Dump, Koppel, Automatic, 30-Yd., 50-Ton 

1—Dump, mee Automatic, Drop-Door, 20-¥d., 

40-Ton 


18—Dump, K & J, Automatic, 16-Yd., 40-Ton 
3—Dump, Western, 20-Yd., 40- & 50-Ton 
20—Flat, 40-Ft., 50-Ton l 

35—Gondola, Composite, 36- & 40-Ft., 40- & 50-Ton 
6—Gondola, 50-Ton, High-Side, Steel 

30—Tank, 8000-Gallon, 40- & 50-Ton 


Perhaps this list also has some other cars you could 
use to very beneficial advantage now! 


All cars are priced to sell! 


IRON & STEEL PRODUCTS, INC. 
39 Years’ Experience 
13470 8. Brainard Avenue Chicago 33, Ilinois 
“ANYTHING containing IRON or STEEL” 


POSITION OPEN 


Sales-Service ee famillar with passen x car heating and 
air conditionin Technical training and draft ability desirable. 
ADDRESS BOX 521, RAI og p AY MECHANT AL ENGINEER, 
30 Church Street, New York 7, N. Y 


a CASTAS S 


PRDTECT sour D” HOME FROM. 


TUBERCULOSIS - | 


vod. 2 
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RAILWAY MECHANICAL ENCINEER 


KEY BOLT SIZES 
jor Every Demand... 


There ore Key Bolt sizes for every require 
ment. Send for our bulletin describing 33 
different sizes. 


KEYBOLT APPLIANCE DIVISION 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


For Long Efficient Service - Specify 


JOHNSION 


BLOWERS 

L OW PRESSURE 

DIRECT CONNECTED 
Simple, Efficient. 
Compact, Dependable 


BURNERS 


OIL and GAS 
"REVERSE BLAST” 
Mixes ALL the Fuel 
with ALL the Air 


FURNACES 


Forging, Flue Weld- 
ing, Spring, Plate 
and Car Type. 
Also RIVET FORGES, 
FIRE LIGHTERS, 
TIRE HEATERS, etc. 


Full details on request. 
MANUFACTURING 


JOHNSION 7 


2825 EAST HENNEPIN AVENUE + MINNEAPOLIS 13, MINNES 


OTA 


Serving RAILROADS 
and 


Car and Locomotive Builders 


OVER 30 YEARS 


“ NEW PROCESS“ 


PUNCHES 
DIES 


RIVET SETS 


Made from tough high 
grade, wear resistant 


ALLOY Tool Steel to 


assure longer service life. 


GEO. F. MARCHANT CO. 
1430 S. ROCKWELL ST., CHICAGO, 8 ILL. 


CUT BABBITTING COSTS with 
| Babbitrite, the SAFE Babbitt Retainer! 


* Babbitrite eliminates lost time and delays due to blow- 
outs, melting, leakage, injuries. 


* Babbitrite “sticks-to-the-job” under all working conditions 
| +.» has greater strength of body. 


* Babbitrite eliminates mixing time, is always ready-for-use, 
does not dry out or harden — yet remains moisture-free; 
may be re-used 100 times or more. 


* Babbitrite does not “blow out” because it does not contain 
or absorb moisture to generate steam. 


* Babbitrite is also used in casting low-melting alloys, in 
heat treating, in product cleaning and finishing. 


e e Write for Liberal Sample 
PRODUCTS MFG. CO. 


525 E, BUFFALO STREET 
THE BABBITT RETAINER MILWAUKEE 2, WIS. 


A 4478-4 A 
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lean Diesel Filtering Units 


you want a successful, low-cost procedure for cleaning Diesel lube oil, 
uel oil and air filtering units, ask us to send you data describing how fast- 
irking Oakite materials enable you to expedite this important maintenance 
irk more easily on a MASS PRODUCTION basis. 

Already used on many Class 1 roads, these specialized Oakite materials 
d easily installed techniques are today's best and most practical answer to 
2 efficient cleaning and maintenance of filter units. Sinter Bronze Type 

Filter Unit 


Sinter Bronze and Doughnut Type Filters 


ASK US ABOUT TIME-SAVING addition to helpful diagrams .. ..drawings . . . working details, 
OAKITE METHODS FOR: a special chapter in this Service Report deals with sinter bronze 
Aiii Vie Gia and Doughnut type Diesel filters and time-saving methods for 
: cleaning and reconditioning them. Also included is an effective 
Degreasing & Decarbonizing set-up for economically cleaning panel or box type air filters on a 
iesel Engine Pistons X : s s > : 
8 mass production basis. This factual Oakite Service Report is FREE 
Back Shop Tank Degreasing to all Mechanical Supervisors . . . write for it TODAY! 
N Triple-Valve and 
Other Rubber Gaskets OAKITE PRODUCTS, INC., WRIGLEY BUILDING, CHICAGO II, ILL. 
x In Canada: OAKITE PRODUCTS OF CANADA, LTD. 
Washing Engine Tanks & Cabs TORONTO: 65 Front St. East—MONTREAL: 1 Van Horne Ave. 


Descaling Diesel Cooling 
Systems Safely 


Cleaning Air Compressors 


v 
ber, 1944 ^ 3 
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Do you do this ANN 


> 
BALDWIN-WESTINGHOUSE INSPECTION RECORD 
ELEC NSPECTION 
: 
LOCOMOTIVE "—— ee D 
| xox OND — 
OK a E 
A. Traction Motors C. control 
D 1. Clean oil, grease and dirt from : chrottle drum contacts and 
V o 7 
2. Blow out . ü a. Lubricate contact surface 
3. Lubricate gears if necessary" Crear a b. Check for proper tension .- 
$ 4, Examine es and holders. Clean ine electrical parts of throttle 
F o 0 Ja MR 
s, Examine commutators..--. re in. o Check operation and condition of 
6. Examine stringbands, dwire, in operated contactors. «=. "1 
VVV a 4. C operati and condition of 
a. Wipe parts clean. is a se netic contactors- „tion ol 
7. Clean dirt rom aro d field coils o 5. Check operation and condition of 
g. Examine motor lea male E |” |” oie —— 
= sv eee a a. Lu te contact surface 
o. ON asie bearing®. okt a b. Check for Prope = 
10. See that all covers are tight.. o 6. Check and condition 
11. Grease ture bearings. „„ versueei c | 
12. Repack axle pern - o 7. Check operation and condition ol 
ET Pregolatot.-..- 50 7 7 MN 
B. Generator, Auxiliary Generator, g. Check current relay | 
Exciter 9. Check resistors—no loose contati 
1. Clean oil, grease and dirt from e ras. +x: Ev 
F 10. Miscellaneous 1 
2. Blow out genera’ Ng. rear Check all interlock fingers an 
3. Inspect main gene coupling neu c V | 
4, Examine brushes and holders. Clean p. All connections to be tigh! 
CVVT c. supports to be tight----- 
5, Examine commutstors dire, in . A insulation dean . j 
6. Examine stringbands, dwire, in 11. Lubricate istons—air operated o 
sulation 18 SA A T dere e O J 
Ste these parts clean Id co. 12. Lubricate pistons 1e verae - - | 
7. Clean dirt from around field coils - 
: ne all cables, wires, straps 13. Lubricate severe bearings- -= 
9. Grease generator pearing. . . 0 14. C f of rela ys i 
r-exciter 15. econdition control air cylinde 
needed. ee | 


10. Grease auxiliary generato 
o 


Since 1893 Baldwi 
: aldwin and . f 
Westinghouse have pooled " | eU 


their experience in building | f n | | 8 “BALD WY 7 Á 


slectr : 
! lectric and diesel-electric 
ocomotives 


DIESEL-ELECTR 


e only way to keep your 


tives in Jug m 
e: tings (rim 
When your Baldwin-Westinghouse Locomotives havea 
birthday, the finest way to celebrate the occasion is with 
a planned check-up because that's the way to insure 
another 365 trouble-free days of dependable service. 

This specimen record sheet from the Baldwin- 
Westinghouse Guide shows how the work can be 
simplified and certified. Checking is itemized, step- 
by-step, no chance for anything to be overlooked or 
forgotten. And the sheets become a permanent 
detailed maintenance record. 

Ask for full information on the planned inspection 


service that pays out in thousands of extra miles. 


ADVANCE STYLE, NOTES 
FOR POST-WAR PASSENGER CARS 


C h BRIGHT MURALS oí pend 
0 ac es or sandblasted heavy gauge Am- 
strong's Linoleum make an espe 
cially decorative—and durable— 
bulkhead surface. Possibilities of 
X design and coloring are prec 
tically unlimited. Extra tints and 
tones can be sprayed or brushed 
on to create special effects. 


BAGGAGE RACK is surfaced 
with Armstrong's Linowall— 
the same material used on 
the sidewalls. Tough, flexible 
Linowall is easily formed 
around curves of small radius 
Used behind racks and on 
ceiling, Linowall takes bag- 
gage bumps without chipping. 
Dirt is quickly and easily 


removed with a damp cloth. 


DURABLE, COLORFUL FLOORS of Armstrong's Lino 
tile (Oil-Bonded) give years of service—add lasting 
smartness to any passenger car. Cleaning is simple 
Sweeping and occasional washing keep Linotile i 
good condition for years. Armstrong's Cork Bat 
underlayment saves weight and resists indenlaticr. 


It can be used over any type of floor plus 


RMSTRONG'S floor and sufacing materials have 
stood up so well under e -heavy wartime wear X * 
that ae Pede are ae 5 ARMSTRONG à M 
OME FLOORS and SURFACING MATERIAL: 
Linowall, Linotile, and Cork Base, write Arm- 


strong Cork Company, Transportation Products 
Dept., 7412 Arch St., Lancaster, Pennsylvania. 


for passenger cars 


RAILWAY MECHANICAL ENGINE 


Where te use"M-F" LOCK NUTS 


on freight car underframes 


momen - 


E Brake Cylinder 
Carrier Arm. to bracket 
* 
T M-F Lock Nut. 
No. 1 No. 3 
f E 2 
Brake Cylinder 
Reservoir to Badge Plate 
bracket X k 
. M-F Speed 
|. M-Flock Nut PS "^ B Nut 
3 ; 
A B Valve to 3 
bracket 2 * € = pe S x P j 
(emt | 
: Soins à Él uw Speed — | 
M-F Lock Nut 1 i vs Nut | 
No. 3 l 
| Coupler carrier Angle Cock 
s Holder 
M-F Lock Nut è 
No. 1 M-F Speed 
with common nut Nut 


M-F Lock Nut 


M-F Lock Nut 
No. } No. 3 


MACLEAN-FOGG LOCK NUT COMPANY 


1649 N. Kildare Avenue, Chicago 39, Illinois * In Canada: The Holden Co., Ltd., Montreal 
December, 1944 ; 
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P- STEEL G in RESISTUR 


* All Steel Construction Adequate Ventilation 

* Mica Insulation * Unaffected by Vibration 

* Rugged Terminals * Moisture Resistant - 
* Provision for Expansion * Corrosion Protected 


These features combined ‘insure long Resistor Sais Lif 


WRITE FOR BULLETIN No. 500 


The Nonbrechable Stool Grid Resisti 


v 


4^. 


THE POST-GLOVER ELECTRIC COMPANY 


* ESTABLISHED 1892 * 


291 WEST THIRD STREET, CINCINNATI, OHIO 


RAILWAY MECHANICAL ENC" 


— — 


PLATE BENDING ROLLS 


3ET YOUR COPY OF THE LATEST 
RYERSON MACHINERY AND 
TOOLS CATALOG — WRITE TODAY 


Heres a new condensed buying reference for all 


ypes of metal-working machines and tools. It describes 
over two hundred different types of equipment and lists 
data on capacities and capabilities for the fabrication of 


bars, plates, structurdls, sheets, tubing, pipe, etc. This 


JOSEPH T. RYERSON & SON, INC., PLANTS AT: CHICAGO, 
MILWAUKEE, ST. LOUIS, CINCINNATI, DETROIT, CLEVELAND, 
BUFFALO, BOSTON, PITTSBURGH, PHILADELPHIA, JERSEY CITY. 


ember, 1944 


d D 


COMBINATION PUNCH, SHEAR AND COPERS 
FRICTION SAWS 


C 


BULLDOZERS 


APRON BRAKES | 


supplements our special Ryerson line of flue shop equip- 
ment for cleaning and safe-ending of locomotive tubes 
and flues, also our spring shop equipment. 

Our Machinery Department is staffed with men who 
have acquired an intimate knowledge of specialized metal- 
working equipment. These men are always glad to lend 
their experience and help you on any problem of ma- 
chinery selection or application. Get in touch with the 


Ryerson plant nearest you for prompt action. 


RYERSON 


T 
THE NILES TOOL WORKS CO. © THE HOOVEN, OWENS, RENTSCHLER CO. © GENERAL MACHINERY ORDNANCE contol 


10 


hat males bi! 


ACHINERY 


3 
Ej 
E 
o 
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HAMILTON ENGINES 


BUT KEEP THAT GUARD a! 


Hamiltons power one-third of all the 
Liberty Ships. 


The pendulum swings with them to victory. 


* 
bs 


GENERAL MACHINERY CORPORA 


MAPIETON, os 


RAILWAY MECHANICAL BOE 


A TOOL HOLDER 
with 10 Times the Grip 


Tests show the new Clark Adjustable Tool Holder 
has the same rigidity as solid forged tools. Exclu- 
sive vise-grip jaw has twice the width and five 
times the length of the bearing surface found in other tool holders 
...runs the full length of the cutter channel. Takes four sizes of 
round or square bits, large or short stub bits, undersize or out-of- 
round bits...carbide bits and boring bars, and bits of brittle 
alloy. Double angle of head gives operator an unobstructed view 
of the cutting edge for better work control. 


N 


)) 


jy; 


Vise-grip jaw in tbe Clark Adjustable 
Tool Holder runs tbe full lengtb of 
the cutter channel. 


— — 


PRESEN EN 


NE 
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1/8 to 5/16 


1 3/16 to 3/8 ; — 

62 2 1/4 to 1/2 : ; : p 
5/16 E 5/8 Conventional types bold tool bits at um 

à only one point, often causing bits to Eod 

: 2 

sag, or to be damaged or broken. ES 
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CLRRH CUTTERS 
ir 1 Clark 


= ge 3330 SANTA MONICA BOULEVARD e BEVERL $. CALIFORNIA 
Adjustable Grinding iz A 


r Adjustable Adjustable 
Hole Cutter Fixture 


Counterbore Facing Mill 


ADJUSTABLE CUTTING TOOLS FOR ALL MATERIALS 
December, 1944 n 


Toke a good look at this job—a close- 
grained grey iron gear housing meas- 
uring 1814” x 14". Has to be faced 
both sides. Parallelism is important. 
Bearing side has to form an oil seal. 
How many minutes do you figure it 
would take you to machine this piece 
floor-to-floor — 60? — 70? —80? or 
more? Now, prepare yourself for a 
surprise! 


i bnd g, Pe. 
bil adelphi ^^" 


As mo 
Bullets the 


“THE DIAMOND 


Facing both sides floor-to-floor with 
a Diamond Face Grinder requires 
just 12 minutes, removing a total of 
$6" stock! Piece is held by a mag- 
netic chuck only, without even a bear- 
ing on platen while facing feet! Com- 
pare the finish and time with any 
other method of machining then send 
coupon for the new folder on Diamond 
Face Grinders. . . today. 
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HOW LONG WOULD IT TAKE YOU TO 


MACHINE THIS PIECE FLOOR-TO-FLOOR? © 


THAT CUTS YOUR COSTS" 


The Advantages of High-Speed Forging During War Production 
Points the Way to Production Advantages for Post-War 


& The production of press forgings for war materiel 
in such tremendous volume and to such exacting 
specifications as to enable that materiel to withstand 
the severity of war service has proven, through these 
years of intensive production and rigorous use, the 
superiority of Press forging over older, slower and 
less accurate methods. ^ 
Ajax High -Speed Solid 
Frame Forging Presses have 
demonstrated so many ad- 
vantages in the high produc- 
- fion of forgings, both hot and 
cold, and coining to such a 


THE 


high degree of economy and accuracy, that their 
important place in the production of forgings for the 
highly competitive peace-time markets is obvious. 
Those operators of production forging equipment 
who have installed these modern, accurate, dependable 
high-production, Presses, and become thoroughly 
£f, familiar with their great pro- 
duction capabilities, will be in 

an enviable position in post- 


war competition. 
* 
WRITE FOR BULLETIN No, 75 


of High-Speed Press Forging 


COMPANY | 


zyt 


EUCLID BRANCH P. O., CLEVELAND 17, OHIO 


621 MARQUETTE BUILDING,* 


HICAGO 3, ILLINOIS 


L - à 4 to Post Yourself on the Advantages 
MANUFACTURING | 


Before you install wiring in a location where 
there is danger of fise, first make this test: 


Light a match, and hold a piece of Flamenol* 
wire in the flame. Use several matches, one after another. 
The insulation will char, but it will zot burst into 
flame. Therefore, Flamenol gives you this assurance: 
If fire does break out, it will not be spread by the wiring. 


Flamenol Has Proved Itself 


` The insulation on Flamenol wire and cable is 
not a newly developed and temporary substitute. De- 
signed to overcome the disadvantages inherent in 
other insulations, it has been in commercial use more 
than eight years, Its many advantages, listed at right, 
have been proved under severe conditions of service in 
thousands of industrial installations. 


As a result of thorough tests carried out over 
long periods of time, many of the country’s leading 
chemical, oil, automotive, and other companies changed 
to Flamenol long before the rubber shortage. For further 
information, constructions, suggested uses, etc., write 
to the nearest G-E office. General Electric Company, 
Schenectady, N. Y. 


*Reg. U.S. Pat. Off. 
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12 BIG ADVANTAGES offered by 


FLAME RESISTANCE— SMOOTH SURFAC 

does not support com-. 7 - facilitates pal 

bastion. through 
CORROSION RESIST- 

2. ANCE—immune to ac- 8. n sp 
tion of oils, acids, «ki plicing, 

alkalies. ng 


3. SUPER-AGING — does DIFFERENT COLORS 
* not oxidize. Highly re- — 9. — simplify circuit tme 
sistant to sunlight and ing. 
weathering. 


EXCELLENT PHYS- US CON: 
4. ICAL PROPERTIES 10. STRUCTIONS si 
has minimum tensile selection for special i 


strength of 1500 Ib per plications. 
sq in., minimum elon- 


gation of 100 per cent. 11. SELE- PROTECTING 


- NISH — elimi 

DIELECTRIC f band, lest 
5. STRENGTH — retained need for brai 

it NONE Hay volts per ee 

mil through severe op- 

erating conditions. 12. Ar kee 

SMALL DIAMETER — tained throug 
6. saves space, facilitates service, painting 
wiring. needed. 


BUY 
WAR 
BONDS 


| FLAMEN 


INSULATED capi; 


` 
A 
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To Modernize, with Jones & Lamson Universal Turret Lathes, is to Economize. 
All the essentials for fast, economical turret lathe production are built into these 
machines. Rigidity, Speed, Power and Ease of Operation are 


combined in them to take full advantage of modem fast- 


cutting tools with minimum fatigue to the operator. 

A complete line of Universal Turret Lathes, with from 11% inches to 8 
inches bar capacity, is available for railroad maintenance and 

shop requirements. 

Our book, Turret Lathe Earning Power, will tell you more about the 


productive advantages of these machines, and will be sent to you upon request. 


ES S 
J 0 N E & L A M 0 N Manufacturer of: Universal Turret Lathes * Fay Automatic 


MACHINE COMPANY Lathes * Automatic Double-End Milling and Centering Machines « 


Automatic Thread Grinders * Optical Comparators 5 Automatic 
Springfield, Vermont, U. S. A. Opening Threading Dies and Chasers. 


SLOTTERS 


36” STROKE 


HAVE THE EXACT SPEEDS 


cw 


——— 


AND FEEDS YOU NEED 


FOR THAT WORK YOU WANT TO DO FAST 


PLAID inne a S OS Pa Qui ec RS PD 


In Hy-Draulic Slotters there are no groups 
of speeds or feeds with gaps between to be 
bridged by gear-shifting. The cutting speeds 
and feeds can be adjusted to any rate whatever 
in specified ranges. The exact combination 
of speed and feed most effective on the work 
in process can be secured quickly and easily. 
It can be altered likewise to meet different 
conditions which may develop as the work 
progresses. High return ratio cuts the time 


between chips, speeds completion of every job. 


ROCKFORD MACHINE TOOL CO., ROCKFORD, ILLINOIS 
: its ; 


FORTRON 26e RR 


It is also easy to set up work quickly on Hy- 
Draulic Slotters. Ram-stroke and position 
are established in one simple manual opera- 
tion. There are rapid traverses in all direc- 
tions. Handy centralized controls govern all 
power operated movements. 

Hy-Draulic Slotters are accurate, powerful, fast, 
versatile, durable. They pay for themselves 
quickly on current work and present many ad- 


ditional profit possibilities for years thereafter. 


Investigate. Write, today, for Bulletin 1913. 


4409 
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Complete fusion of stud to metal 
in less than H second... 


1 The Nelson Stud Welder is simple to operate because the welding is 
[d automatically controlled. It eliminates the need for drilling, tapping, and 


hand welding bolts to secure parts, because it end-welds studs directly to 


f the metal surface. 

It is used by more than 460 industrial plants and shipyards. Operators 
are securing 500 to 1500 studs a shift. No previous welding experience 
is necessary to operate it. 

Complete fusion of the stud to metal is obtained by accurate arc timing 
control, automatic action of the "gun," the use of flux-filled studs, and 
complete shielding of the arc. 


For complete data, catalog and price list, write: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORPORATION 
Dept. R, 440 Peralta Avenue 

San Leandro, California 


Eastern Representative: Camden Stud Welding Corp. 
Dept. 22, 1416 South Sixth St., Camden, N. J. 


Cutaway view of stud, 
after etching with Nital. 


TYPICAL 
STUD APPLICATIONS 


Wiring, conduit, and pipe are quickly 
secured. Here illustrated are a few 
methods: 1. Securing conduit. 2. 
Securing pipe (single and multiple 
runs). 3. Securing wiring of all 
kinds over soft insulation material. 


Nelson Insulation Pins are used to 
secure soft insulation rapidly and 
economically. They are welded di- 
rectly through the material without 
injury to it. Where large metal sur- 
faces must be insulated these pins 
will save both time and material. 


MS PLY 
Wes 
ERU 


Zu 
^, 
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Wood flooring is secured over metal 
beams with studs. The flooring is 
laid, and holes’ drilled where de- 
sired. Studs are welded through 
the holes and nuts and washers 
tightened down. A wooden plug is 
then tapped in to complete the job. 
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Un MAN-HOURS—SAVE LABOR—SPEED HEAVY REPAI 


Use these economicall | 
operated hoists — 


Meet wartime emergencies with efficient rr 
tenance equipment—help prevent work fro 
piling up in your engine houses and back shop 
Speed up wheel changes and similar service job 
Use Whiting Hoists, and get unusual savings) 
time, manpower, and operating costs. 


Check the possibilities of Whiting Hoists tot 
— both pitless and pit types. Whiting enginee 
will gladly cooperate with you in solving youi 
maintenance problems; write for details. 


Six-Jack Locomotive Hoist speeds wheel 
changes and similar maintenance operations. 


2 


CORPORATION 


15609 Lathrop Avenue, Harvey, Illinois 


RAILROAD MAINTENANCE EQUIPMENT 
DROP PIT TABLES © LOCOMOTIVE HOISTS © HIGH-LIFT JACKS © LOCOMOTIVE 
SPOTTERS * CAR WASHERS * CINDER CONVEYORS * TRANSFER TABLES 
CROSSOVER BRIDGES 
Offices in Chicago, Cincinnati, Detroit, Los Angeles, New York, Philadelphia, — 2 


Pittsburgh, St. Louis, and Washington, D. C. Agents in other principal cities. j 
Canadian Subsidiary; W biting Corporation (Canada) Ltd., Toronto, Ontario. Six-Jack 360-ton-capacity Locomotive Hoist for handling heavy | c 
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THE BULLARD COMPANY 


BRIDGEPORT, CONNECTICUT 
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“I know what’s the matter, Mom—nobody gave him any CHAMPION WELDING ELECTRODES!” 
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LET THIS MACHINE HELP TO CUT 
YOUR AXLE PRODUCTION COSTS 


v NP 
BET1 S re 


nS 3 (d = 


— aiio 


BETTS-BRIDGEFORD HEAVY-DUTY 
CENTER-DRIVE AXLE LATHE 


The BETTS-BRIDGEFORD Center Drive Axle Lathe 
is designed for rapid turning and burnishing of 
journals, and for turning wheel fits on standard car 
axles from 414" x 8" up to and including 614” 
to 12”, new axles or those to be re-conditioned. 


Its massive, rugged construction insures a long 


@ MAXIMUM PRODUCTION 
@ GREATER ECONOMY 

@ POSITIVE ACCURACY 

@ LASTING SERVICE 


For the Railroad Shop 


period of productive life. Simplified design and 
elimination of complicated mechanisms make it 
more convenient and easy to operate and control. 
Bulletin No. 1312 gives detailed information. Your 
copy will be sent upon request. 


BETTS * BETTS-BRIDGEFORD * NEWTON * COLBURN * HILLES & JONES e MODERN 


CONSOLIDATED 


MACHINE TOOL CORPORATION 


ROCHESTER 10, NEW YORK 


ACK shop machine tool supervisors have 
long been familiar with the superior 
production and precision features built into 
L & S Lathes. Installations will be found in 
wheel departments, tool rooms and in other 
parts of the locomotive shops where quantity 
and quality production are chief requirements. 


CINCINNATI. 25, OHIO, U. K. A. 


me 


Large engine terminals handling class 
repairs are also turning to L & 8 
because the simplified controls and m 
chucking facilities, including the Key Taper 
Spindle Nose, provide the versatile features 
required of a roundhouse lathe handling & 
large variety of jobs. 


Larne 
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Q. HOW To 


CUT ROD COSTS 


= AND MAINTENANCE 
A. use ROD SAVER 


ELECTRODE HOLDERS — 


Îl isz Lower ROD costs 


With a Rod Saver electrode holder, rods can 
be burned right down to the last inch without 
overheating the insulator. Streamlined design 
and tapered cap makes tool more accessible 
to close-quarter work where real rod savings 
can be realized. 


3 OTHER FEATURES 


No exposed metal parts to catch spatter...caps 
held in place by steel spring inside the insulator 
. . operates on 400 amp. AC or DC... fully 
ventilated handle has no solid surfaces to catch 
heat, hence stays cool, adds to hand-comfort. 


2 50% LOWER MAINTENANCE 


Reinforced plastic construction of insulator 
cap assures extra long life. Tubular form resists 
heat and breakage. Caps last up to 1000 hours 
and can be changed right on the job by the 
welder, without tying up holder in the shop. 
Quality of materials and simplicity of construc- 
tion add hours of service to Wells' stingers. 


Exclusive Manufacturer 


Martin Wels 


5886 Compton Avenue, Los Angeles 1, Calif. 
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Even Steel Must Wear Armor... 


Against biting, cinder-laden wind ... slow, seeping 
moisture .. even steel must wear Armor. 

Every Railway Engineer knows what it is to face 
especially difficult maintenance problems involving 
steel structures. 

Corrosive gases from locomotive blast... cinder 
abrasion . . . seeping water forming acid solutions . . . 
these are only a few of the conditions that make 
effective protection so highly important. 

For more than 40 years, The Flintkote Company has 
pioneered in the development of Industrial Asphalt 
products for metal protection ... armor against cor- 
rosion. Special emphasis has been placed on railway 
requirements. 

Complete metal protection with Flintkote Protec- 
tive Coatings offers triple economy. Material cost is 
comparatively low. Application is fast and simple. 
Long years of effective protection cut recurrent main- 
tenance costs. 


The Flintkote Company . . Industrial Products Division . . . 30 Rockefeller Plaza, New York 20, N. Y. 
ATLANTA * BOSTON ° CHICAGO HEIGHTS * DETROIT * LOS ANGELES * NEW ORLEANS . WACO - WASHINGTON ° TORONTO - MONTREAL 
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Operator fatigue hurts 


war production — amet if! 


AND chucking is hard manual labor 
and chucking takes time, wears 
down the operator and decreases efficiency. 


Warner & Swasey Power Chuck Wrenches 


have licked the problem of operator 
fatigue and, consequent production sag. 
With a Warner & Swasey Power Chuck 
Wrench the operator can grip the heaviest 
job with no more effort than it takes to 
turn a door-knob. Heavy work can be held 
much tighter than with a hand wrench— 
light, thin-wall jobs can be held with a uni- 


form light pressure to eliminate distortión. gs "M 
“of me 


lot ovemen 15 
> y e Steel Impr e he eii ns 
Warner & Swasey Power Chuck Wrenches p nt o e operat ion fe Photo 
k ot o des 


Can Be Installed on Your Current Model 
Turret Lathes 


If you are taking heavy cuts and chucking 
pieces by manual strength, multiplied by 
a pipe extension on the chuck wrench, 
better find out quickly what a Warner & 
Swasey Power Chuck Wrench can do for 
you—in faster production, less scrap loss, 
and better satisfied operators. See your 
Warner & Swasey field representative or 
write Warner & Swasey, Cleveland, Ohio. 


| YOU CAN MACHINE IT BETTER, FASTER, FOR LESS... WITH 
| A WARNER & SWASEY 


RET LATHES, SADDLE AND RAM TYPES * CHUCKING AND BAR TOOLS © PRECISION TAPPING AND THREADING MACHINES 


INGSTEN- MOLYBDENUM HIGH-SPEED STEEL 


(M-2 ANALYSIS ) 


During the period of WPB control, Star-Mo 
high-speed steel conformed to Government 
requirements, but immediately upon re- 
moval of restrictions, late in 1943, an 
analysis was adopted by Firth-Sterling 
which was known as "M-2." Since then, 
all Star-Mo made has been oí this new 
composition approved by leading automo- 
tive manufacturers and well-known tool 
makers. They also adopted the designa- 
tion "M-2" to describe this type and we 
included it in the name for this new product 
—Star-Mo M-2. 


. STAR-MO M-2 is Better. On many appli- 
cations it outcuts and outlasts 18-4-1 high- 
speed steel—a trial will prove it. 


STAR-MO M-2 is Cheaper. The base price 
is 14% less than 18-4-1 steels, and in addi- 
tion Star-Mo M-2 weighs approximately 
7% less per foot. May we quote compara- | 


tive prices? 


STAR-MO M-2—is Easy to Handle. A 
Firth-Sterling representative will gladly tell 
you of its value on applications in your 
plant, methods of heat treatment, and 
practical use. 


i 
9 
|» 
A 4 * 5 


STEEL COMPANY 


OFFICES: McKEESPORT, PA.- NEW YORK * HARTFORD · LOS ANGELES * CLEVELAND - CHICAGO - PHILADELPHIA - PITTSBURGH - DAYTON - DETROIT 
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..one of them will fit your job 


Motorpumps are highly efficient, compact and sturdy pumps. 
There are sizes small enough to be held in the hand and 
others to handle as much as 1800 gal per minute. The basic 
unit has a built-in electric motor. However, various modi- 
fications such as built-in steam turbine, cradle mounting for 
any type of drive, sling-yoke mounting for mine or con- 
tracting work and many other mountings and special parts 
provide pumps tailored to your specific needs. Ingersoll-Rand 
Company, Cameron Pump Division, 11 Broadway, New 
York 4, N. Y. 


Ingersoll-Rand 


PNEUMATIC ROTAR 


RINDERS 


~~ 


A SIZE AND STYLE 
FOR EVERY JOB 


Thor Small 
Wheel Grinders 


Thor Radial Wheel Grinders 


Write today for complete details about Thor Grinders 
7 — : ^ ond other Thor Air Tools in Catalog 52-B. 


50 Thor Air Grinders! FREE INFORMATION 


Jhon Portable Pneumatic and Electric Tools 


s s INDEPENDENT PNEUMATIC TOOL COMP, 
"34.994 1099. . 
18 oz. to 24 Ibs. i — 600 W. JACKSON BOULEVARD, CHICAGO 6, itt 
; 55 M 


Branches in Principal Cities 
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NEW QUICK-ACTING HYDRAULIC PRESS 


Performs Variety of Forcing Jobs 


| e" and removing. connecting rod bush- 
ings and driving box brasses . . . bending or straight- 
ening rods, levers and other types of connections... 
these are only a few of the numerous jobs that can be 
done with speed and precision on the new Watson- 
Stillman Hydraulic Bushing Press. Railroad repair 
shops, and builders of railroad equipment, will find 
this press the most efficient machine available for a 
wide variety of forcing operations required in con- 
Mydroulie Bush. structing and repairing locomotives and cars. 
It is a self-contained, quick-acting press powered 


200 tons. Speciol by combination high and low pressure rotary oil 


esses q ; > 
ilt to specif- 3 E pumps. Smooth, shockless ram movement is assured 


cations, vate . b h ial hyd 1 ‘ d ci it desi 
i |o the ox 1C cir " 
ALI ds " y the special hydrau power unit an cuit design 


LM K To facilitate introducing work into the press, the 


ished plain, we : e ee 
with U” slot as n^ pumping unit, valve control and piping are located 


E on top of the press. Pull-back weights are unnecessary 
because of the double-acting cylinder. 

Maintenance is reduced because of the simplicity 

of design of these presses. 'There are no poppet valves 

to seat. No pump plunger, or valve stuffing 

box packings to require attention. The 


Watson-Stillman Co., Roselle, New Jersey. 


WATSON-STILLMAN 


Designers and manufacturers of Hydraulic 
Equipment, Forged Steel Fittings and Valves 
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For any railroad 


service...Crane 


ONE SOURCE OF SUPPLY...ONE RESPONSIBILITY FOR ALL MATERIALS 


When you need piping materials—whether for use on 
rolling stock, in power plants, shops, stations, or any 
other application—for the world’s largest selection of 
quality equipment, call Crane! Valves, fittings, includ- 
ing AAR lines, pipe, fabricated assemblies and piping 
accessories—for high or low pressures—in brass, iron, 
or steel — Crane supplies them all from one single source. 

Keep this in mind, now that you're looking to catch 


Steam Service Lines 
in Santa Fe R. R.’s 
Diesel Locomotive 
Maintenance Sbop. 


example, 


Extra dependability throughout pip- 
ing systems results when the same 
high quality guards every part. For 
here's what Crane Iron 
Body Wedge Gate Valves add to 
piping performance. Strong body 
sections resist severest line stresses. 


up with war-deferred piping maintenance. All steps oí 
the job, ordering of parts, storing, etc., can be greatly 
simplified by using Crane complete materials service. 
One responsibility for the quality of all parts gives you 
stronger assurance of good installations. More, you 
get full benefit of Crane Co.'s 89-year experience and 
leadership in the piping equipment field. Crane Co. 
836 S. Michigan Avenue, 
Chicago 5, Ill. Branches ana 
Wholesalers Serving All I» 
dustrial Areas. 


PIPING MATERIALS BY CRANE 


Gate Valves 
Globe Valves 
Check Valves 
Screwed Fittings 


Pipe 

Pipe Hangers and Supports 
Pipe Covering 

Gauges 

Strainers 


Flanged Fittings 
Welding Fittings 


Flanges 


Pressure Regulators 


Unions 


ONE STANDARD OF QUALITY 


Straight-through ports permit unre- 
stricted flow. A deeper stuffing box 
lengthens packing life. Extra long 
disc guides keep disc travel true, 
while fine — and construction 
in every part of these valves assure 
long, trouble-free service. 


VALVES - FITTINGS - PIPE 
PLUMBING - HEATING - PUMPS 
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OR DO YOU NEED 


McKAY GIVES YOU 
THE RESEARCHED LINE 


The McKay slogan, “every elec- 
trode a leader,” is based on the 
determination to make every 
grade as good as painstaking 
research, careful manufacturing 
and unusually thorough step-by- 
Step testing can make it. In ad- 

ition to our own laboratories, 
an active fellowship in Mellon 
Institute fully qualifies McKay 
Electrodes to be called the 
Researched Line. 


THE ME 


WELDING ELECTRODES . . 


You will find in the standard line of McK AY Electrodes an 
exceptionally wide range of mild steel, alloy steel and stainless steel 
rods of analyses suited to almost every welding need. From a 
range of 40-odd mild, alloy and stainless grades, you can normally 
select an electrode which will exactly fit your requirements. 

Occasionally, however, the need for a special electrode for a 
specific purpose will arise. In such cases, the facilities of our 
plant laboratory, working in collaboration with our Mellon 
Institute research department, will be placed at your service to 
develop the proper type of electrode for your particular job. 

If available standard selections are not adequate, don't hesitate 
to ask for this special McKay service. Send full technical facts for 
our recommendations. 


GENERAL SALES OFFICES: YORK, PA. 


Y COMPANY 


. COMMERCIAL CHAINS .. 


. TIRE CHAINS 
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LUCAS “PRECISION” JOBS 


N The many actual photographs of locomotive jobs on the Lucas, used in our advertisements, 
Ote: are definite proof that this time-tried machine is used extensively in railroad shops. 


Throttle Boxes 


A LUCAS HORIZONTAL Boring Machine job. 


A difficult setup to chuck true on a machine requiring i 
the work to revolve, — ' 


A simple job to lay down at any convenient place on the 
broad, horizontal surface of the platen on the "Precision" 
Horizontal Boring, Drilling and Milling Machine and then 
adjust the platen across and the counterbalanced spindle head 
vertically by means of the precision traverse screws, in order 
to center the work with the spindle accurately, quickly and 
easily. 


Furthermore, the job is in the most convenient position for 
the operator to see the surface being machined. 


The Lucas Machine Tool Co. 


Cleveland 


* Save TIME 

e Save MANPOWER 

on both shop and 
derrick lifts 


Picking up a piston rod in the shop and righting a 
heavy locomotive with a wrecking derrick are two 


extremes in lifts. Yet both jobs and scores of others 


Can be speeded with Yellow Strand Braided Safety 


Slings.* For these adaptable wire rope slings, properly 


‘fitted for the kind of hitch desired, are easily handled, 


'" quickly attached and detached. Their patented braid- 


ing increases flexibility . . cuts down the tendency to 
kink.. . promotes security for men and loads. 


Since Yellow Strand Braided Slings weigh much 


less than the traditional type, fewer: men are needed 


. to work with them. Annealing and normalizing opera- 


YELLOW STRAND 


tions are also saved. Leading railroads are using 
braided slings to lift steam, Diesel and electric loco- 


` motives, super-heaters, truck assemblies, wheels, rims, 


journal boxes and rods; to move obstructions, to handle 


‘derailed cars by the: drawbar, to pull in and hoist 


damaged units. Durable Yellow Strand Braided Slings 
will help you return equipment to service faster. Write 
now for information. 


Broderick & Bascom Rope Co., Saint Louis 


Branches: New York, Chicago, Houston, Portland, Seattle 
Factories: St. Louis, Seattle, Peoria 


Riggers’ Hand Book —Shows sling types, i 
fittings, capacities. Send for FREE copy. 


*Patents: 
U. S, 1475859, 1524671, 2142641, 
2142642, 2299568; 
Canadian, 252874, 258058 


Braided Wire Rope SAFETY SLINGS 
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STRESS RESISTANCE MEANS 
MORE SAFER MILES 


ARMCO Stress Resistant Wheels stand up under rougher 
going than other wheels because they resist the specific con- 
ditions that cause breakage and serious failure. 

Take mileage for example. ARMCO’s exclusive “balanced 
analysis” gives you a wheel with the highest resistance to 
wear and shelling for a given resistance to thermal cracking. 
Its thermal cracking resistance is equalled only by wheels 
with a lower carbon content. Frequent and wasteful shop- 
ping is reduced. 

These S-R Wheels stay on the job longer because they have 
lower internal stresses when they start rolling; strong resist- 
ance to stresses built up in service; and freedom from de- 
fects. They meet the high safety standards you need for your 
war-time traffic without sacrificing an inch of mileage per- 
formance. 

Get all the facts on ARMCO Stress Resistant Wheels from 
our nearest office, or write direct to Armco Railroad Sales Co., 
Incorporated, 1711 Curtis Street, Middletown, Ohio. 


EXPORT: THE ARMCO INTERNATIONAL CORPORATION 
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Top Illustration — Large Ransome 
Positioner handling massive 
heavy gear case weldments. 
Above—Ransome Turning Rolls 
for hand welding, note conveni- : 
ent remote dosiiolon fep oftank. E operated to ^ 
At Right—Ransome Positioner power-operated 
used for welding operation on : lesse | sot oox EE available thro: 
pipe work in shipyard. f tion-wide 

At Extreme Right — Ransome Turn- 

ing Rolls used with automatic 

welding of q long tank. 
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Operators are enthusiastic in their praise 
of this new direct reading speed control. They 
don't have to refer to index plates or retain 
lever positions in their minds when making 
speed changes. Its superiority and convenience 
encourages operators to use correct speeds for 
their work. Being direct reading, operators 
are not fearful of making mistakes. 


The entire range of 32 spindle speeds is 
secured through two opposed vertically operated 


levers which are direct reading 
and one two-position back gear 
lever used only when changing 
from the high to the low speed 
range or vice versa. 


This new speed control 
makes work easier; increases pro- 
duction because of it and the 
payroll dollar buys more as a 
consequence. 


This and other fine fea- 
tures of the "American" Hole 
Wizard Radial Drill arethorough- 
ly illustrated and described by 
Bulletin No. 326. 


AMERICAN TOOL WORKS co. 


Cincinnati, Ohio, U. S. A. 


Shed and Kanal Lele 


p of its high frame 
and greater working space, 
it is now possible to forge 
large discs and rings, to up- 
set high stems, form arch bars, 
etc. on the most economical 
size of tool. Long punching 


CHAMBERSBURG ENGINEERING CO., 


with drifts is also facilitated. 

Another important feature is 
undeviating alignment, which 
is preserved by the guides 
being supported on 5 sides, 
and by the tie-bar across 
the frames. 


CHAMBERSBURG, 74. 


ersatil 
J Frame 
Hamme 


Designed especialy 
for a wider ranged 
work than the usul 
single frame forging | 
hammer, the Chas. 
bersburgHighFram | 


Hammer is provin 
itself a most vers | 
tile tool in may 


shops. 


— — 
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CHAMBERSBURG 


HAMMERS 


CECOSTAMPS 


PRESSES 


Every feature of design and construction, both inside 
and outside the sturdy case of the Wilson “Bumble- 
bee”, has been planned to give the utmost in efficient, 
dependable and economical service: 


vr Precise, Stepless Adjustment of Welding Current to any 
value within NEMA range, provided by easy-turning 
crank. 


w Efficient Ventilation by motor-driven fan assures _ 


safe, dependable operation, even when welding with 
maximum current. 


* Reduced Power Factor Charges and relief for over- 
Ioaded powerlines is provided by built-in capacitors. 


w Coils Protected Against Fire and Vermin by mica and 
glass fabric insulation. 


Interchangeable Primary Terminals permiteasy,rap- 
id change from low to high line voltage or vice versa. 


Yr Output or Secondary Terminals Readily Accessible by 
removing 4screws which hold small insulating panel. 


Yr Higb Visibility of Current Indicator is assured by 
Iatge,easily read calibrated scale located outside case. 


These features are incorporated in every *Bumble- 
bee" welder— either regular or all-weather model. 
“Bumblebee” welders are also performing a valuable 
service as a power sourceforautomatic welding heads. 


In addition, the “Bumblebee” offers all the advan- 
tages of AC welding: 
—Low Maintenance because of absence of mov- 
ing parts 
—Low Power Costs because of high electrical 
efficiency 
—Faster Welding due to absence of arc blow 
and use of larger electrodes 
—Improved Quality of Welds 


— at no greater first cost than other types of welding 
equipment. 


Other AC welders in 100, 200, 750, 1000 ampere sizes. 


Mail the coupon today for new catalog —or write to 
your nearest Airco office. 


BUY UNITED STATES WAR BONDS 


In Texos: Magnolia Airco Gas Products Co. 
Offices in all Principal Cities 
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'REASONS' WHY 
our best bet for AC Welding is a “Bumblebee” | 


with a Stinger that Penetrates 


*r 


300 AND 500 
AMPERE 
SIZES 


^l Reduction 


d 60 E. 42nd Street 
ye New York 17, N.Y. 


Please send copy of your 
new “Bumblebee” Catalog 
to 


‚H—U— 633335 


FIT THE VALVE TO THE SERVICE 


Universal Joint 
Connection i 


Cross Section 


To help you “fit the 

valve to the service,” 
MN. fi rtinent ; : " 

dad on Wel. nomic operation of locomotives. Walworth produ 

worth's complete lineof y y 

valves, fittings, pipe, complete line of these AAR Valves, illustrated above. 


and pipe wrenches in 


Catalog 42, aoia In addition to AAR Valves, Walworth also produces a 


are 78 pages of prac- ^ d í N . 
tical engineering data complete line of AAR Unions, Union Fittings, and Fit- 


f ] that simplify valve se- 
lection and make piping layouts easier. Write, tings as well as valves and fittings of steel, bronze, or 


on business stationery, for your free copy. 
AND 


AAR Vaives have fuliy proven-their worth in 


Street, New York 17, N. Y., Department D-20 iron for all railroad piping requirements. 


WALWORTH 


ww walves ann fittings 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE wort. 


Address: Walworth Company, 60 East 42nd 
M hy 
at p 
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TRENGTH-—f/remendous strength 

—enables these Gisholt Ram 
Type Turret Lathes to take all the 
punishment you'll ever give them. No detail 
has been overlooked to assure the sturdiness 
for extra capacity—for heavy, multiple cuts 
up to the limit. of tools without danger of 
breakage. This is strength of the enduring 
kind that means low upkeep, longer life, 
and dependable accuracy through long years 
of service. 


id, one-piece bed and head- 
tk are cast integrally and 
lened with eross ribs, per- 
ting the heaviest cutting 
ds without vibration. Heat- 
Med alloy gears are carried 
taper and ball bearings 
bughout. Power is trans- 
Hed through a sturdy mul- 
le disc clutch. 


Bed ways, turret ways, gibs 
end clamps are hardened 
steel. Binder lever locks 
square turret in place, in 
effect as one piece with 
cross slide. Extended car- 
riage wings prevent tilting. 
Broad cross slide provides 
rigid support for cutting 
tools. 


Double beveled clamp ring binds 
turret rigidly to slide, relieves lo- 
cating pin and bushings of all 
strain in taking heavy cuts. There is 
no chance for the turret to weave 
and lose accuracy. Protected gib 
lock keeps turret slide in exact 
alignment. Turret head is extra 
heavy with large protected bearing 
directly on ram. 


ISHOLT MACHINE COMPANY . 1293 E. Washington Ave., Madison 3, Wis. 
tok Ahead...Keep Ahead... With Gisholt Improvements in Metal Turning 
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THE EDITOR'S DESK 


Looking Ahead 


As we approach the year’s end; as our armed 
forces and those of our Allies move forward 
steadily on all fronts and the possibility of 
victory in Europe appears to be a matter of 
months, our minds naturally tend to focus on 
post-war problems. 


The physical condition of the railroad plant 
and equipment has deteriorated greatly because 
of the lack of materials and manpower. A host 
of railroad workers and considerable numbers 
of officers and supervisors are giving an excel- 
lent account of themselves at the front, although 
they are sadly needed here at home, where the 
continuous back-breaking demands of a capac- 
ity freight and passenger business have forced 
officers and men to the very limit of their 
endurance. 


: With victory in Europe we will, of course, still 
face heavy traffic conditions as war operations 
conceritrate in the Orient. Let us hope, however, 


that ample materials and manpower will be 
available for the rehabilitation of railroad facil- ; 


ities and equipment. 


The railroads must frankly face the fact that 
they will be confronted with serious cómpetition 
from other types of carriers. To meet this most 
successfully—and in the joint interests of men, 
management, owners and the public—it will 
be necessary to bring about the closest possible 
type of co-operation between the workers and 
management. All concerned have suffered too 
greatly in the past because of ignorance of 
simple principles of economics and the lack of 
tact and understanding as to how to deal with 


which a lecture and discussion course is bei 


each other. What is needed is a lot of sound 
common sense and a reasonable amount of 
schooling in economics and sound labor rela- 
tions. 


To this end, two suggestions may be in order: 
(1) Continue and extend the foreman or super- 
visory training methods and the training of 
workers, similar to those measures applied so 
successfully during the emergency. With more 
time available they can be refined and improved 
to achieve still higher standards of efficiency. 
(2) Deliberately adopt measures for educating 
both men and management in those principles 
and practices which make for better and more ; 
co-operative understandings. 


In this latter -connection the experiment sew 
being conducted on the Boston & Maine, K 


promoted jointly by labor and management, ij 
der the auspices of the Railroad Y. M. C. A 
the Massachusetts Division of University B- 


tension, seems to have! great possibilities. Car: 


tainly the stakes for both the men and the 
management in maintaining prosperity of the 
railroads are so great that the expenditure of 
much time and energy wil be justified in a 
co-operative educational effort that will help 


- to eliminate needless and costly friction and 


misunderstandings. 
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KING Heavy Duty Boring and Turning Mills 
are noted for their rugged construction, accu- 
racy and abundance of power to take heavy cuts 
far beyond capacity of high-speed cutting tools. 


The jobs of boring tires and turning wheel 
centers are just about the toughest that are 


Illustrations show two Heavy Duty King Boring 
Mills machining tires. Above, an 84" Mill 
installed in a Western Railroad shop boring 
a 56" tire — left, a 100" Mill installed in a 
large Eastern Railroad shop boring a 56" tire. 


chucked on a boring mill—therefore, the fact 
that the majority of railroad shop supervisors 
prefer King Mills for these jobs is highly sig- 
nificant. You can obtain King Heavy Duty 
Double Column Mills from 59" to 144" 
swing—either with or without side heads. 


the KING MACHINE TOOL Company 


BUILDERS OF VERTICAL BORING AND TURNING MACHINES EXCLUSIVELY 


CINCINNATI, 
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ow to unmask 
7 
hi | bli 
this seasonal Water Gobilim 
L 


Autumn is the season of lowest water level in 
stréams, rivers, and other sources of feed- 
water supply. Fall rains add to the high organic 
concentrations. 


Feedwater then turns into a water goblin swollen 
with steam bubbles which rise to dangerous levels 
and foam in the boiler. 


To unmask the foaming offender, Dearborn Lab- 
oratories developed Anti-Foam, a compound which 
maintains high, safe concentrations of foam- 
neutralizing salts in the boiler. 


Anti-Foam contains no castor oil. It is non- 


saponifiable and non-hydrolyzable in alkaline boiler 


waters; does not form residual soap to create a 
foaming boiler in sections where water does nol 
require treatment. During layover periods or in 
operations over several divisions, it is unnecessaly 
to change water in the boiler or tender tank when 
Anti-Foam is used. It has-an effective life many 
times that of any of the known available organic 
Anti-Foam materials. 

In powder, paste, liquid, and brick form for mar 
ual or wayside application. Let Dearborn engineem 
tell you about Anti-Foam —today. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave., Chicago 4 807-15 Mateo St., Los Angeles 
208 E. 42nd St., New York 2454 Dundas St., West, Toronto 


ANTI-FOAM 


STABILIZER FINISHING TREATS 


— zi E cfl 
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FRONT RANK IN 
RAILROAD 
APPLICATIONS 


WE emphasize the universal employment of Anderson Plugs and Receptacles 
because of its significance. Since the days when electricity was first put to use 
in railroad shops, for lighting and for subsequent applications, our products have 
kept step with the industry. 


Anderson equipment is manufactured 10 pe most rigid specifications for use in con- 
nection with Air Conditioning, Batte arging, Marker Lights, Yard Receptacles, 
Platform Receptacles, Portable Took, Telephones Switchboards, Welding Couplers, 
Watertight Plugs and Receptacles, Turntables, Industrial Trucks. 


wer ANDERSON « 


289-305 A Street, Boston 10, Mass. 


NEW YORK CHICAGO PHILADELPHIA LONDON 


You've seen them in the ring floundering 
around under a rain of gloved fists. You ve 
seen them cadging nickels and dimes on th 
streets . . . the men who paid no heed to the 
ravages of time and remained in a profession 
whose great requisite is youth. The years 
caught up with them. And with the ye: 
came the cauliflower ears, the scar tissu 
around the eyes, the crooked nose. Once they 
were good. Now they are Has Beens 
Stumble Bums“ unfit for the gruelli 
competition of their calling. 


But what about those Stumble Bums“ 
in your plant, Mr. Manufacturer? Those 
old lathes of yours that have seen bette 
days. Once they were good too, probably the 
best. But the years hie caught up with 
them and now they too are just ““Srumbig 
Bums! and very definitely unfit for rei 
competitive production. 


Investigate the merits of the New LeBlon 
Lathes. They'll help you meet tomorrow! 
greater, keener competition with confidence 


LeBlond is building tomorrow’s lathes today, 
Write for catalog 


B ice ...: ready 
AT YOUR SERVICE - ce 1887 Our field engineers siue n ice for di 
We have been building lathes since : to help you in you larly along the lines of the 


n turning opera- 


ar era—particu 
postwar 
lated knowledge 


difficult, out-of-the or 


dinary turning problems. 


for the asking. Contact 
Department FE-46. 


Today LeBlond Lathes are used o 
tions the world over. The accumu ve 
f every manufacturing trend in good um 
: d bad peace and war, gained from thou- 
and bad . . - pe? Quum f 

sands of installations is now ay ailable to y 


THE R. K. MACHINE TOOL CO., CINCINNATI 8, OHIO, U. S. A. 
NEW YORK 13, 103 Lafayette St., CAnal 6-5281 
CHICAGO 6, 20 N. Wacker Dr., STA 5561 


This service is yours 
our nearest dealer or write— 


